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television program rhapsodized over the 
' quiet beauty of Big Moose Lake in the 
Adirondacks of New York, The well-meaning 
interlude lulled viewers with romantic scenes, 
soft music, and words describing the lake's 
serene quiet and crystalline waters. 

It was like interrupting a death vigil ata 
hopeless bedside. The lake was quiet, too 
quiet—-no trout jumped, no ospreys dived to 
disturb the lovely north-woods tranquillity. 
Sadly, Big Moose was virtually devoid of any 
living thing, doomed by man-made chemicals 
that fall into it with every aciclic rain. 

Looks can be deceiving— especially if we 
want to be deceived. This month we take an 
unromantic look at five great lakes—the Great 
Lakes, Some of you will feel thatawe should 
find our rose-colored glasses and take another 
look—that we have looked past their grandeur, 
their beauty, their dynamic economic value 
and found only the sordid and the bad news. 
You may feel that we have been deceived. 

True, the lakes are not dead yet. Lake Erie, 
a candidate for obituary notices by the late 
1960s, is now clearer and in some ways cleaner: 
Inputs of raw sewage and phosphates have 
been greatly reduced, Yet held in its sparkling 
waters—and in the other lakes as well—is a 
witches’ brew of chemicals that may be even 
deadlier, And now in an unrelated phenome- 
non the lakes almost seem to be exacting some 
primal revenge against their human polluters. 

A natural rise in lake levels is wreaking 
havoc with man's proud constructions on the 
banks, Slow erosion and roaring, ocean-like 
waves nibble the shore or devour it in great 
gulps, combining to destroy hard-earned lake- 
side homes and make miles of valuable shore 
dangerous and even unusable. 

These lakes—collectively the world's largest 
body of fresh water—are not so much a border 
between Canada and the United States as they 
are a link. Wonderful assets to both nations, 
and home and haven to thousands of Indians 
long before Samuel de Champlain led Europe- 
ans to their shores, the lakes now necd—anel 
have begun to receive—both nations’ united, 
thoughtful, unromantic attention. 

Staff writer Charles Cobb and ten photogra- 
phers have given the lakes thoughtful attention 
and bring you the concerns of the people— 
layinen and scientists alike—who live along 
and work to improve these Great Lakes 
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The Great Lakes’ Troubled Waters 2 
Forty million people along the shores of the 
world's greatest freshwater seas ore battling 

twin hererds of record high water and continu- 
ing pollution, Charles E. Cobb, Jr., finds. Pho- 
tegraphs by Bob Sacha-and Richard Olserius, 
plus a double map supplement, Great Lakes. 


At the Crossroads of Kathmandu = 32 
With a spiritual strength honed by centuries of 
isolation, the Nepalese of Kathmandu Valley 

have opened their lives to the secular worid 

and tts distinctly modern problems. Douglas 

HA. Chadwick and William Thompson report. 


The Prodigious Soybean 66 
This ubiquitous lepume keeps cropping wp in 

more places than we can tmagine. Fred 

Hapgood and photographer Chris Johns trace 

its history ond ossess its potential to help feed 

a hungry world. 


They Stopped the Sea 92 
Ina model development project, described by 

its chief engineer Hons van Duivendiik, human 
muscle dams the Feni River in Bangladesh. 
Photographs by Pablo Bartholomew. 


Queen Charlotte Islands, 

Homeland of the Haida 102 
Off Canada’s west coast, Moira Johnston and 
Dewitt Jones record a logging controversy that 
both threatens and unites the remnants of a 

proud people fighting to save their heritage. 


Life of the Timber Rattlesnake — 128 
Herpetologist William 5. Brown and photogra- 
pher Atanca Lovies portray @ little-mown, be- 
leaguered reptile whose habttat tn the eastern 
United States is shrinking. 


Coven: A Japanese novice geisha delicately 
eats a morsel of slippery tofu, a prized product 
of the soybean, Photograph by Chris Johns. 
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Filled to the brim. North America's freshwater seas are at the 


clearer, but unseen toxic chemicals continue to poison their 
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highest levels in a century. After years of effort the lakes are 


waters, troubling the 40 million people who live near their shores, 
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L OMETIMES WAVES slam the shoreline 
of Lake Erie hard enough to rattle 
® the dishes inside Bob Rumes’s chi- 
ww na cabinet. Bob wishes that a few 
cracked plates were his only worry, but the 
lake, here at Willoughby, Ohio, seems de- 
termined to take his entire yard. In 1950 it 
sloped down some 160 feet to a sweeping 
beach. Since then 60 feet of his lot have been 
swallowed by the lake—20 feet last year 
alone, And now there is no beach at all. 

[stood with him at the edge of his proper- 
ty. tends abruptly where a broken wall 
slides down a jagged escarpment. 

“With the beach gone, we take a terrible 
pounding from waves hammering solid 
bank,” he told me. Helplessness and saciness 
hung in the air, and a little anger. "This has 
been going on for three vears. It’s bad!” 

Some of his neighbors have fled, Their 
houses perch precariously at the wuter's 
edge, In one home the living room extends 
dizzily over Lake Erie; in another, the ga- 
rage. Eight houses have been condemned. 

Simply stated, the Great Lakes are filled 
to the brim. Four ofthem—Superior, Michi- 
gan, Huron, and Erie—recently reached 
their highest recorded levels in this century; 
Ontario was close behind. In many places 
their shorelines resembled battlefields. 

The analogy to war is uncomfortably apt. 
These life- and property-threatening lakes 
are, for their own part, also ina key battle 
forsurvival. Andtothem, we are the enemy. 

To most of us the Great Lakes have al- 
ways seemed glorious, infinite, and invul- 
nérable. We have prospered greatly from 
them, but in so doing have pushed them to 
the limits of good health. And perhaps tt is 
not farfetched to say that with the pressures 
of our population, our industry, and even 
our recreation, we have pushed them to the 
limits of their patience. We realize that there 
is a price for what we have demanded of 
them—and the price tag is going up. 

Environmental pollution is a national and 
global problem, but long abuse has inflated 
the toll to the Great Lakes. For decades we 
have buried chemical waste along their 
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shores and poured sewage and fertilizer run- 
off into their waters. [s it any wonder that 
they are hurting, that we, bound as we areto 
the lake system, are threatened in return? 

According to a 1985 study conducted by 
the Royal Society of Canada and the U. 5. 
National Research Council, the 40 million 
people living in the Great Lakes region are 
exposed to more toxic chemicals than those 
inany comparable segment of North Ameri- 
ca. “We can't define the [human] risk,” 
Dr. Jennifer Ellenton, who worked on the 
study, told reporters, but “we are a part of 
the Great Lakes ecosystem, and the system 
is contaminated.” 

Ecosystem was.a word [heard often while 
traveling and questioning the future of the 
lakes. Dr. Jack Vallentyne, asenior scientist 
at the Canada Centre for Inland Waters, de- 
fines his ecosystem as: “Me, plus the air, wa- 
ter, minerals, plants, animals, and human 
relationships an which I depend.” 

He, too, has a warning: “The basin as an 
ecosystem is in jeopardy; it's off balance, 
Just as my body has limits, so does the Great 
Lakes basin. We've reached those limits,” 


Y EVERTHELESS, even as | gathered dis- 
turbing data while traveling trom one 
end of the lakes to the other—a span 
of more than 800 miles—I found it 
hard to believe these enormous bodies of wa- 
ter could be endangered, Rarely was I any- 
thing less than awed by them. For In truth, 
these are inland seas: “Sweetwater seas,” 
17th-century French Jesuits called them. 

The smallest in area, Ontario, is 53 miles 
across and 193 miles long. All told the lakes 
cover almost 95,000 square miles; together 
they hold some six. quadrillion gallons of 
fresh water. That is one-fifth of all the sur- 
face fresh water on earth and 95 percent of 
all the surface fresh water in the United 
States. Pour that over the contiguous U. 5. 
and we'd all be in water ten feet deep. 

Thirteen percent of the U.S. population 
and 32 percent of all Canarlians live around 
the Great Lakes. No region of North Amer- 
ca has given us more or served us better. 
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Beginning with the fur trade of French 
explorers (who at first thought they had 
reached the China Sea) and continuing with 
timber, grain, copper, iron ore, and coal, the 
lakes unlocked a continent's resources. 
Mills, mines, and factories gave us lake- 
side empires of automobiles and steel and 
spurred great cities: Chicago, Detroit, 
Toronto, Buffale, Cleveland, Milwaukee. 

As mucha product of the lakes as the mus- 
cular cities are the farms that lie beyond. 
The Great Lakes states grow 49 percent of 
the nation’s corn. Wisconsin produces more 
dairy products than any other state. 

Perhaps no part of the United States is 50 
diverse and appealing. During my travels I 
prowled the ruggedly beautiful, rocky edges 
of Lake Superior, home of Indian gods, and 
explored vast dunes along Lake Michigan. 
“And you guys back East think we just have 
steel mills and pollution,” my friend Bill 
Douglas remarked in Gary, Indiana, as we 
strolled that city’s lovely lakeside park. 

Bird-watchers, rock hounds, campers, 
boaters, and sunbathers by the millions find 
the Great Lakes an irresistible playground. 
Sportfishing alone attracts five million an- 
glers, who pump two billion dollars into the 
region's economy each year. 

For all this, it was transportation—theap 
transportation for the grain and ore wrested 
from America's heartland—that defined the 
lakes’ importance, From Superior in the 
west to Ontario in the east, and thence 
through the St. Lawrence Seaway to the At- 
lantic, the Great Lakes form the world's 
largest freshwater transportation network. 

In 1986 almost 60 million tons of cargo 
passed through the locks of Sault Ste. Marie, 
connecting Lake Superior with Lake Hu- 
ron. About 40 million tons passed through 
the St. Lawrence Seaway, Fiftv-five percent 
of Canada’s grain production crosses Thun- 
der Bay, 200 miles north of Duluth. 

Duluth lies at the far western edge of 
the inland ocean that is: Lake Superior. 
Winter was already making some feints at 
autumn as I watched the Nea Thi ease 
into Duluth harbor, Four horn blasts from 
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*., the 40 million people 
living in the Great Lakes 
region are exposed to more 
toxic chemicals than those 
In anv comparable segment 
of North America.” 


“One bullhead seemed to 
be looking right at me with 
a sort of desperate grin, its 
lips red and swollen with 
tumors.” 


“.., the worst may still lie 
ahead. Parts of downtown 
Chicago could be engulfed 
by Lake Michigan.” 


“Do you know what's 
down in the lake? The roof 
of my house, sinks, a stove, 
beds.” 


“They find that PCBs reach 
even the fetus and that 
exposure continues during 
nursing. ... There have 
been some developmental 
delays.” 


the ship sliced through the chilly October 
air, The 386-foot-wide aerial-lift bridge 
stretching across the harbor entrance rose 
soundlessly, and | watched the ship easetoa 
berth beside the giant grain elevators of 
Harvest States Cooperatives, Spilled, rot- 
ting grain gave the air a whiskey smell. At 
mv feet scattered kernels were sprouting. 

Linemen scrambled anxiously to make 
the ship fast as her captain barked com- 
mands: Officials waited nearby. With them 
was Dick Pomeroy, a local reporter and 
sometime lineman: “It's still fascinating, no 
matter how long you've worked here.” 

Part of my own fascination: realizing that 
oceangoing vessels sail here; for we were in 
the middle of America, an amazing 2,400 
miles by water from the Atlantic Ocean, 

Although the ship stretched the length of 
two football fields, “She's not a big one,” 
shipping agent Charles Hilleren said as we 
made our way across herdeck, slippery with 
durum chaff. Wheat, already gushing out of 
a chute from one of the dockside elevators, 
formed a brown pyramid in one of the holds, 
“The hold will take 5,400 tons, and it's 
just one of six,” Charles told me. “All the 
blood, sweat, and tears my uncle put into his 
500-acre farm go into this ship in.about 20 
minutes.” 

The Nea Tyfi had come to take American 
durum wheat across the Atlantic to Algeria. 
Algerians favor it for the couscous that 1s 
their dietary staple 

Last year ships registered to 26 nations 
carried 4.5 million tons of carga from Du- 
luth and its sister port of Superior, Wiscon- 
sin, to countries around the world. 


HE WATERWAY these vessels follow, 
across some of North America's old- 
est rock, was gouged out largely by 
the thrusts of Ice Age glaciers, which 

retreated some 10,000 years ago. Ice more 
than a mile thick bulldozed the landscape 
and withdrew, leaving five gigantic basins, 

Today there are waves and surf more 
akin to oceans than lakes, On these huge 
expanses of water, even after a storm has 
passed, the waves continue to crash—hard 
enough to rattle Bob Rumes’s dishes, to 
devour his yard, Erosion occurs every- 
where. More than a few homeowners have 
paid a heavy (Continued on page 14) 


Closed for the first time by flooding, Lake 
Shore Drive (below) i seen during the 
February storm when northerly winds 
barreled down the leneth of Lake Michi- 
gan, piling water up all along the southern 
end. Though years of high precipitation 
ond unusual cold raised lake levels; the 
February flaod wos exacerbated by 

on unseasonably warm winter, depriving 
the lokefront of protective ice barriers, 
Twenty-foot waves jumped seawalls, 
miking skating rinks of parking lots 
(right) and streets for a block or two 
inland. Home to a tenth of the Great 
Lakes’ population, Chicago ws particularly 
vulnerable to rising loke levels becouse 
ofits extensive (ukestde development 
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EVAPORATION Havenis 
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rags WIND-BOANE TOXICS 
Falicut from fossil fvel emissions, 
Waste rtcineration, and evapo- 
tty ration contribute volatile organic 
chemicais and heavy metals whose 
, 7 effects are only now being 
ILLINOIS understood. Superior gets four- 
fitths of its toxics from the air, 
Michigan one-hall 
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EROSION 

Caused by storm-/nduced 
wave action and littoral 
Currenis, shore erosion has 
been accelerated by rising 
fake levels. Natural shoreline 
defenses, beaches dissipate 
ine energy of wares fo pra 
fect vulnerab/e bluffs and 
dunes. 4 rise of just one foot 
it water revo! can pul sevora/! 
yaros of aicping beach 
underwater 
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SEDIMENTS & DREDGING 

Lake seciments harbor micro- 
organisms [hal iniroduce poisons 
fo the aquetic food chain. Chan- 
ners and harbors in industrial 
regions may contain polychlor- 
inated biphenyls (PCBs) far in 
excess of allowable levels. 
Channa dredging stirs the sed- 
imenis, recontaminating (he water 
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RUNOFF & LEACHING 

Affor ypeart of high precipitation 
fhe Great Lares watershed is 
nearly saturated, Thus current 
rainial runs of quickiy, exacer- 
bating current high lake feyels 
Leaching of pesticides and 
Indusinial foxics through subsoil! 
remains an important routo of 
contamination for the fakes 
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FOOD CYCLE “Sang, 2 
Passing from-amat species | \ 

to large, foxies accumulate 

as [hey move up the food 

chain. in this simplified 
depiction PCBs move fram 
plankton fo tiny crusta- 

ceans, fo grnall foraging fish, 

fo large predafory species 

like saimon and lake trout. 
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MARINE INVADERS 

The sea lamprey probably en- 
tored the lakes via the Erie and 
Welland Canals. Nearly wiping 

ouf many predatory fish spectes, 
ius parasite Sef fie stage for 

the proliferation of fhe alowrfe in 
[he 7930. By the late 1960s this 
species accounted for 30 percent 
ofLake Michigan's fh population 


SEICHE 

A lake's surface oscillates 
following @ disturbance, usually 
otmosphoric, Inthe Great Lakes 
such seiches offen occur after 
storms. in Lake Michigan 
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feef have swamped docks 

and marinas, Causing cestruc 
fion aad caavalties 


WIND SETUP 

Sustained wind blowing 
along alake's axis piles water 
against ihe wintward shore. 
Lasting a few hours of days, 
Storm surges, as {hey are 
offen caled, are infivenced 
by wind force, duration 

and feich, of distance the 
wind Biows across (he water 











EUTROPHICATION, the natural aging process of 
lakes, con be accelerated by nutrient 

from agriculture and effluent from municipal 

sewage plants, The process is evident in south- 
ern Green Bay, where orange and red indicate 
unusudily high algal growth. 
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PEE? ARGVE 
SEA LEVEY 


CONSIDERED HIGH by modern 
standards, lake levels are just 
now approaching the long-term 
average for the past 1,500 years, 
aocording to geologist Curtis 

E. Larsen. Based on geologic 
and archaeological data from 
the shores of Lakes Michigan 
and Huron, Larsen calculates 
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that lake levels hove ranged decline reversed following the 
between extended highs of Dust Bowl years of the 1930s 


around 585 feetand lows of 572 and, if history repeats itself, 
feet (graph above). Historical Huron and Michigan may rise 
records show frequent short-term an additional five feet within 100 


Jiuctuations during the most to 200 years, But man-caused 
recent time of lower levels changes in the atmosphere, 
—when modern settlement like the greenhouse effect, 


around the lakes occurred. The may disrupt natural processes. 





Encroachment. of lake water along north- 
em Lake St. Clair turns homes into ts- 
lords for months. on end. At the vacation 
comununity of Worth Island, Michigan, 
Arian Kloveli’s vard—dry in the summer 
of 1982 (below )—has been floodad al- 
most continuously since the spring of 

O84 (bottom), Across the state, at South 
Haven, o house teeters on o storm-eroded 
bluff over Lake Michigan (facing page) 


Property owners reject blame for Duilicine 


nedr the shore anil lobby for projects to 
lower lake levels, Scientists debate the 
efficacy of such methods. 
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‘Continued from page 6) 
lights of lakesicte living. 

ldrove up the eastern shore of Lake Mich- 
ipan, aregion under constant assault by high 
water. It is lined with lofty bluffs on which 
many homes have been built. Orchards here 
grow cherries, peaches, apples, pears. 

In St, Joseph, Michigan, | met Donna As- 
selin and ached over her plight: “Do you 
know what's down in the lake? The roof of 
my house, sinks, astove, beds. I'd never go 
back on the lake. Idon't think people belong 
on the shoreline any more.” 

There is ample evidence to support her 
fears. At the eastern terminus of Lake Erie, 
residents of Hoover Beach, a suburb of 
Hamburg, New York, placed a massive re- 
yetment in front of seawalls and property. 
Some of the stones weighed l6 tons. Never- 
theless, in 1985 astorm, pounding the shore 
for 24 hours, destroved a dozen homes and 
forced more than a hundred families to flee. 

In Michigan applications for erasion- 
control structures have more than tripled 
since 1984. In the spring of 1986 the town of 
Parma, New York, on Lake Ontario brought 
in 50 dump-truck loads of sand so residents 
could pile sandbags around their homes. 


price for the de- 





fanppacs were clearly the first line of 

defense in Clay Township, just north 

of Detroit, where lakeside lawns were 
 2orpey and s«wamplike when I arrived 
last July. Sitting on the St. Clair River, be- 
tween Lake St. Clair and Lake Huron, Al- 
gonac is known as the Venice of Michigan 
because of its many backyard canals filled 
with small craft. The area faces a flood 
threat with every storin, Streets are often 
pumped, “We look like a war zone now,” 
township supervisor Robert Wronski 201d 
when | remarked on the sandbags 

Norare the big cities exempt. Lake waters 
are eroding sections of a seawall that has 
protected Chicago's lakefront for 50 vears. | 
talkecl with Sheh Lulkin, who lives m2 con 
dominium in the northern Chicago commu- 
nity of Edgewater, Once beach formed her 
backyard. The beach has disappeared, and 
Lake Michigan waves crash against the 
buildings, sometimes splashing up to the 
fitth floor. Savs Sheli, a condo association 
leader: “We are no longer on the shoreline, 
we are the shoreline,” 
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Water levels are at their highest in 12! 
vears, but why? | went te see Dr. Frank 
Quinn, head of the Lake Hydrology Group 
of the Great Lakes Environmental Research 
There climatir 
Citinn told me. For 20 vears 
nore rain has fallen than usual. Moreover, 
tor 25 years temperatures have been cooler 
than normal, slowing evaporation. And, 
said Dr. Quinn wryly: You can't predict cli- 
mate: it's like the stock market 
to think of the lakes, he sug 
rested, 5 85 a Bath ter ts 
up with water from precipitation, grouncd- 
Wer 
surrounding 
from Lake Superior 
er than the next. 

The lakes are connected by channels, but 
these are so narrow that the cutfow af water 
Is Siow. For imstance,.a complete exchange 
af water in Lake Superior would take about 
200 vers 
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“inflow, ‘and surtace drainage fromthe 
Fath bathtub 
to Lake Ontario, ts low- 


Watershed 


What this means, Very simply, is that 
when the lakes are full reis very little 
eVaporanon, the water nol roing to g@o 
anywhere anytime soon. “Everybody thinks 
there's a plug you can pull,” sighed Dr. 
(Juinn, “but there’s not.” 

Adding tothe problem is whatis known as 
ismstatic reteouncl.” Carin s crust is still 
rebounding from the weight of glaciers of 
the last ice age, Though this upward thrust 
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im only a Tew inches a Century, ii has (he 
effect of tilting water—downward 
toward the south—as the dgutlet channels 
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Industrial sludge containing ols, 
greases, and metals is pumped into 
settling ponds such os this one at 
he! Hove! Steel Campany plant 
reishe) in Michigan Ihiough dunip- 
comtianti- 


ing is strictly regulated, 
MOS Si enter the takes through 
groundwater leaching from tani 
fills. This settling pond supplements 
Oo Sfite-o7-tihe-art fredtirnient ay ate 
Foch year milltoms of tore: ¢ of sed 
iments—tlike this red cloy silt spill 
inginto Lake Superior from 
Mic hieon ‘s Ontonagon Rive 
(left)—enter the lakes fom tb 
tory streams. (Many are contanil- 
Roted with gericultural chemicals 
rd mdustrial wastes 
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of Lakes Michigan, Ene, and Ontario are 
ulted upward more rapidly than their south- 
erm shores 

There are man-mace structures that mod- 
liv dake levels somewhat the Long Lac and 
Ogoki diversions, bringing water from Can- 
acia's James Ras watershed into Lake Suypie- 
the Chicago cliversion, removing witter 
from Lake Michigan via the Ilinot River: 
regulation at the St. Marys River, channel- 
ing water to Lake Huron; the Welland Ca- 
nal, which diverts Lake Erie water to Lake 
(Intario: and. regulatory works atfecting 
Lake Ontario cuttlow 

fut these only shizhtly alter lake levels. “Ti 
you doubled the Chicago diversion, the ef- 
fect would be to jower Huron and Michigan 
by 2.5 inches,” Dr. (inn told me. 

“A couple of inches is the cdifterence 
hetween just above my nose and below m1 
lips, (htt Sasty responded in Lasalle, 
Michigan. The sun glinted off the 
Lake Ene as Cliff, his wife, Sandra, and 
talked at their home. | had seen the water 
marks from flooding inside his home. San- 
dra remarked: “It's a little like waiting for 
the other shoe to drop. This lake can change 
so fast—a little wind, and vou've got an in- 


stant flood on vour han 
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Cliff in 1985 helped form a Great Lakes co- 
The aim: ts 

plug pulled to let water out, or to turn off the 
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how much ttrained,” says Chit 

Che taps Clift wants turned off are at the 
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into Lake Superior. “When they open the 
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“we Ve had a tot of rain or not.’ 
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Furthermore, the total management of 
would require massive 
channels, dredging. In act- 
dition to its huge cost, the environmental 
impact Frank (huinn's 
bottom-line conclusion; “ lhe tv of man 
Loi lake levels 15 slim.” 
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analytic al lechniques now be arail 
able.” Ina November preliminary report the 
commission said high water le vels f08 se the 
possible emergency.” It called 
Or MMProving Warming programs and great 
er coordination of flood-control efforts 
hat is “directionally corr "said (litt 
sasty, but it “only acknow or > what the 
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(sreat Lakes coalition has aes saving for 
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the past vear. That will be litthe comfort 
when the next storm surge strikes 

For all this, the lakes may have the final 
word if what some scientists are 
urtis Larsen ofthe U.S 
has authored 
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¥et, tn the muc-1970= » research team 
cis overed Pt Bi = 
nvis—in fish samples taken from an island 
lake. Chey were al twice the levels found in 
surrounding Lake Superior. 

Wayland Swain beaded that team. He 
now teaches at the University of Amsterdam 
s, but) caucht up with him 
al a Water-quality conference in Detroit 
“We had no clue as to how these chemicals 
could have gotten there 


polychlorinated | bipt Lt 





[ thought we must 
have made amistake.’ 

What followed was frantic checking 
Were there unknown toxic waste site oF 
faulty transformers or hydraulic power svs 
tems? They are all sources of PCRs. But 
there were none of these on the island. FI- 
nally, Dr. Swain told me: “We sent the fish 
samples for analysis with the newer, more 
sensiive gas-chromatopraphy instruments 
anc found ti 

4 deeper mystern’, for nowhere in thie 
lakes pred was toxaphene, an insecticide, 
commonly used. But here, also, was a clue 


T he first thing that hecame clear was that 
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the PCBS and toxaphéene had been lumped 


together in the earlier, cruder chromato 
grams. And where cid the toxics come from? 
The toxaphene likely came from the South 
where it was used to combat the boll weevil 
until it was virtually banned in 1982. The 
ML Bs could have come from anywhere, for 
they were then in wide wse. (ne thing was 
certain: Netther the toxaphene nor PBs 
“With a 
little detective work we concluded they had 
arrivedin the almosphere and washed down 
in precipitation,” Dr Swain told me. Even 
tually the team found 12 other compounds in 
fish on the land. “They all came by air." 
Toxic rain—more formally, wtmospheri: 
deposition of toxics—ts an increas 





coulcl have come from Isle Rovwalk 


sine con: 
Lakes 
water quality. Li toxics can oat in trom any 
where, they shudder at the prospects for 
managing the problem anyvlime soon 
hhoxns: A Pollution Probe 
rouncdation report found that the wntake 
of this now notorious family of chemicals 
throuch food was 66 times hij che erin lorento 
than is considered safe. 

But are the Toronto findings valid forthe 


cern of SChentists studving Oreat 


Consider 
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Great Lakes region? Some researchers 
doubt it and await results of wider testing. 

Thomas Rahn of Canada’s Pollution 
Probe believes the dioxins reached Great 
Lakes farmlands by air: “From garbage in- 
cineration mostly. Hydrocarbons and chio- 
ride in plastics are the building blocks 
of cioxins." 

Airborne toxics are only the most recent 
threat to the health of the Great Lakes. Sci- 
entists, governments, and environmental- 
ists have been worrving about others for 
vears: In this region, where industry has 
been king for [50 vears, protecting water 
quality 15 a constant challenge 

Until the 1950s the lakes were widely con- 
sidered too Immense to be polluted by man. 
But by the 19605 Lake Erie was unofficially 
nroclaimed “dead,” a victim of eutrophica 
tion, the accelerated aging resulting from 
the dumping of phosphorus-laden waste 
and sewage. Asa result, Erie had become 











matted with thick green algae: the air at 
Himes stank of dead fish, 


Lake Erie's fate added impetus to re- 
search for solutions to the region's problems. 


P| 
JF 


Sie 


} . 
4 
i. F 


F 


- 


Erie's problems eased with the banning.ol 
phosphates in laundry products. And in 
1972 the U.S. and Canada signed the Great 
Lakes Water Quality Agreement, a blue- 
print forimprovement, Since then they have 
together spent almost nine billion dollars on 
sewage plants. Stricter controls have also 
been placed on industrial waste water 


ODAY Lake Erie sparkles, a5 do all the 
other lakes. But they are by no means 
pure. The [TC has verified nearly 300 
chemical. compounds in the Great 
Lakes. Many are considered potentially 
dangerous to humans. These include sus- 
pected cancer-causing aromatic hydrocar- 
bons like dioxins, mirex, and PCBs. 
especially PCBs, now banned but nearly in- 
destructible, once used widely in transform- 
ers, printer's ink, and dves 
Toxics are insidious, Unlike conventional 
pollutants—say raw seware—they are in- 
visible and odorless in the water, Further- 
more, some are persistent; once in the body, 
they stay 
For the most part they are found at low 
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Shock troops for science, Pekin ducks forage near a steel plant at Windermere Basin 
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uers the ducks to test pollution effe 


cls. After six weeks most ducks had high lewels of lead 


arn PC Rs—and most died. Better earthbound than airborne, coal dust is comtrolled by 
witer spray (above) ata steel millon Lake Ontario's Hamilton Horbour 


lhe Great Lakes’ Troubled Waters 





Gambling with fate, Ray Cummins of 
Ludington, Afichigan, boils chinook 
soiimon in his backyard, fully awore that 
the Lake Michigan fish tn Ais diet hos 
increased the levels of PCAs and DDT tn 
huis blood, State researchers ire tracking 
his health, afong with that of 571 others, 
to determing long-term effects. 


water levels, Organisms like plankton pick 
them up. In turn, small fish that feed on 
these o rea nisms accumulate Increasing Con 
centrations, especially in their fatty tissue 
And so on up the food chain, all the way to 
humans who eat the fish. 

And how bigathreatare they to us? Scien- 
tists are only beginning to understand 

On Ohio's Cuyahoga River sunlight cut 
through the spray in the wake of our small 
boat, creating little rambows. We pulled 
alongside a buoy. “I see fish,” Kyle Hartman 
yelled, pleased that despite cold weather 
three brown bullheads were in the trap net 
that Stephen Smith and Dr, Paul Baumann, 
of the National Fisheries Contaminant Re- 
search Center, lifted out of the water 

One bullhead seemed to be looking right 











at me with a sort of desperate grin, its lips 
red and swollen with tumors. “I guess he 
hasn't seen his orthodontist vet,” Steve said 
with a grim laugh. 

All three bullheads had skin lesions, as 
did four af the eight fish we ultimately pulled 
outoftthe river that morning: Dr. Baumann 
and Dr. John Harshbarger, who directs 
the Smithsonian Institution's Remstry of 
Tumors in Lower Animals, were on the 
Cuvahoga to study the effect of toxics on 
bottom-feeding fish 


HERE is hardly a better place for this 
than the Cuyahoga. Each year up- 
wards of 740,000 pounds of metals 
and 95,000 pounds of organic pallut- 

ants are discharged into the river system. 

The Cuyahoga i infamous. In 1969 it 
cauucht fire, The culprit wasa spill of hot slag 
into a river whose surface was more oil, 
chemicals, and debris than it was water 

The nver has not recovered quite o dra- 
matically as Lake Erie. Upriver, where pa- 
per mulls and steel plants share the banks 
with derelict lift bridges, I saw bubbles of 
methane floating on the scummy surface 

We broweht the bullheads to Dr. Harsh- 
barger, who had set up a makeshift lab in- 
side @& garage at the Army Corps of 
Engineers’ pier in Cleveland. “The fish act 
as sentinels,” Dr. Harshbarger told meas he 
began cutting out their livers with scissors 
and, using tongs, placing them in small jars. 
“These I'll take back to Washington.” 

Back at the Smithsonian he found liver 
tumors in four bullheads. An advanced liver 
cancer and a skin cancer were found in a 
freshwater drum we caught. “With them 
you can make anextremely strong case; with 
skin lesions, a good case." Since liver tumors 
rarely occur spontaneously, Dr. Harsh- 
barger told me later, “anytime you get that 
many tumorous changes in the liver, you 
have an indication of chemical carcinogen: 
in the water.” 

In earlier research, conducted where 
Ohio’s Black River empties into Lake Erie 
at Lorain, Dr. Baumann found that brown 
bullheads had a 30 percent prevalence of 
rrossiy detectable liver-cell and bile-duct- 
cell cancers. However, he cautioned me 
“Tt's almost impossible to go into the water- 
Way and say, out of thousands of chemicals, 
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Lip cancer on-o_bullhead tndicates corctn- 
opens in Wisconsin's Fox River, In more 
contaminated tributaries, fish cancer rates 
riay reach &4 percent. At Roswell Pork 
Memortal Institute in Buffolo, New York: 
trout fry injected with carcinogenic benzo- 
pyrene plow under ultraviolet light in a 
test to find which toxica cause tumors. 


which precise sequence caused cancer.” 

(Juestions! [here were always questions 
to ponder everywhere | traveled around the 
lakes. None struck meas more urgent than 
whether effects on humans are showing up. 

(lan those who eat large quantities of 
Great Lakes fish expect cancer or nervous 
system disorders sometime later in life? Will 
the children of mothers who eat contaminat- 
ed species be born with defects? Do heavily 
polluted waters pose a danger to those living 
beside them? 

To my surprise, | rarely came across hu- 
manepideniological studies. Eventhe Love 
Canal seemed forgotten insofar as what 
might be showing up among those hapless 
victims of pollution along the Niagara 
Kiver, where even today millions of tons 


The Great Leases’ Trogbled Wafers 


‘VL CAUEAGH, Ww. PG a Dl 


== = 


Pr SEBHUL 


IPCI): hb tarda 








of chemical waste is spread among 215 
dump sites: Although most residents neat 
Love Canal have been evacuated, there has 
been a lag in effective medical stuches. 

As for fish, the Great Lakes'states and the 
province of Untario issue consumption 
advisories. [hey warn pregnant womenand 
nursing mothers to avoid eating certain 
(creat Lakes fish. Thev also advise the rest o! 
us to avoid eating certain large fitty species 
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and to limit the consumption of oh others 

However, fishing and recreation repre- 
sent big maney in this era of industtial de 
cline on the Greal Lakes. So state officials 
fre understandably cautious about alarmist 
predictions when so little is known 

Dr. Harold Humphrey of Michigans 
Public Health Department has been study 
ing 572 people who eat large amounts of 
Lake Michigan fish. Thei d may show 

parts per billion of PCBs. But Dr, Hum- 
phrey's findings sofardo not seem alarming 
‘None of their medical events stand out 
They are notuniqueintermsofhealthprob- 
lems," However, he added: “We cannot = 
write the final chapter on this until we learn 
what happens to the fish-eaters when they 
grow old.” 

More disturbing were the incdings of psy- 
chologists Greta Fein of the etvaratte of 
Maryland and Joseph and Sandra Jacobson 
of Wayne State University. Dhey have been 
observing infants born to mothers who eal 

certain species of Lake Michigan fish, They 
find that PCBs reach even the fetus and that 
exposure continues through nursing 

And the effects? There have been some problems and trends. “We can no longer be 
‘developmental delays," Sandra Jacobson content simply with regulating after the 
told me. The effects are subtle, and “we fact,” said Governor Blanchard 
can't say they're permanent.” The exposed There has been limited progress. All eight 
infants were found to be somewhat smaller lakes states now have programs to control 
at birth, and at seven months they showed toxic discharges into the lakes. In May 1986 
poorer short-term memory governors from the Great Lakes states 

signed a loxic-waste agreement. And in sep 
[IDESPREAD CONCERN is spurring tember environmental regulators from 
action. Speaking before a U. &. those states agreed to a nonbinding z pact call- 
Canadian water quality summit ing foraseries of meetings in 197 to devise 
conference held by the Centerforthe common approaches for controlling tox 
Great Lakes last November, MichiganGov- pollution 















ernor James |. Blanchard outlined a strate A sign that cleaning up the Great Lakes 
gy aimed at freeing thelakesofunsafelevels has become a national issue came with pas- 
of toxic materials by the vear 7000 sage of the Clean Water Act reauthorization 


He also proposed creation of a Michigan in February, Anamendment sets up a Great 
Great Lakes Research Fund to monitor Lakes Research Office under the Natonal 
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Giving nature a foarnd, [ich 
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Chceanic and Atmospheric Adminigtiration 
Admittedly these are just beginningsteps 
But Dr. Wavland Swain is hopeful: “We 
have the techni Lr to rid ourselves of these 
toxic wastes, l[iwe get started on research fo 
cost-effective disposal, we likely will find a 
eolution for the future, although it may bea 


bit late for those already contaminated 
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of the reasons is my friend Dy: 


S 1T TOO And one 


Ja k Val- 


lentyne, known to thousands of children 
round the world as “Johnny Bir 
phere rf He thinks pollution war ill ret worse 


But itewill cet better, he 


before it gets better 
believes: "lhe people will wake up betore it 
Pets as bad asit can be:~ 

As Johnny Biosphere, he has decided that 


the best place to begin turning-the 
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around is with young children. I jomed him 
one delightful morning at an assembly of 
fifth anc sixth graders at the Niagara Stree 
school in Niagara Falls, New York, 


miles from Love Canal 


it few 
Standing before the stuctents in a brown 
salarisult with a giobe.strapped to his back, 
he asked 
thought the straps were part of a parachute 
Another thought he carried an 
“T carry a cliobe with me whenever | 


Lu inl 
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‘See anything stranger” One hoy 
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them, “as a reminder of the importance ol 
earth.” The word “biosphere” was stamped 


onone strap; on the other, “ecosystem. 


Phe students settied In for.an assembly of 


fun with this odd professor, His globe hgnts 
up “if the person who touches it has done 
something good for the biosphere.” A tape 
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Biosphere has a serious message as well, To 
ustrate ach rain, he divided the assembly 
Into, &. nd aiaadiaweneas The students 
squealed suddents 
squirted them with a bottle of rainwater 
Out the laughter ended abruptiy whe 
tucdent thoweht to ask 

rain’ Worry 
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their 
faces when he by ace Yes, this is 
il acid rain from my home in Canada.” 
Later he produced % icky Y potted plant 
and said, “Since were s0 smart, maybe we 
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the plant. [he students velled “No-o-«-o! 
He acknowledged that the plant 
eae it needs some water.” He 
Look out a tdrink and to the dismay of th 
YOUN 2ssembd bis ictapsi ‘ditovel tht pl ant. He 
shrugged: “Wot; _ L see 
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New Forces Challenge the Gods 
At the Crossroads 





of Kathmandu 


LOLERANCE 15 the 


spiritual glue that has 





long held together the 
people of Nepal's Kathmandu 
Valley. Here great religions 





mingle, and thousands of gods 
merge. Almost all are embraced 
by the Newars, probabls 
descendants of the valley's 
original inhabitants. Newars, 
about half the population, speak 
dl language separate from that of 
their Nepalese neiehbors, Half 
a dozen other ethnic groups 
intensify the mosaic 

But tolerance may no longer 
be enough, A Nepalese (lefr) 
scecms to cast a watchful eve 
beside an image of a wrestler 
believed ten times as strong as 
an ordinary man. Will Kath- 
mandu’s powers that be have 
the strength to deal with a 
booming population, land-use 
questions, and the culr of 
Western materialism? 


By DOUGLAS H. CHADWICK 
Photographs by 
WILLIAM THOMPSON 
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EFORE ME is what looks like a 
small, serene idol. [tis in fact 
a beautiful child, 
linédin black ointments, dark 
mail hair gleaming with mustard 
oil, relieving herself in the 1 trv to 
move lett but bump into a businessman’s 
briefcase. Nudging rizht, I'm nudged back 
by a bull wearing a necklace of marigolds 
Pressed from behind by a piping flute seller, 
I step over the child as a bus blares up the 
narrow brick canyon, missing us all by inch 
es. Within its coils of exhaust a man painted 
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orange, carrying a snake-headed staff, takes 
form, nods at me, then vanishes behind a 


jostle of teenagers with stereo headphones 
Working cut their rock ‘n' poll moves. Pago- 
das (hat writhe with erotic carvings. thrust 
root upon roof above the trees, where big 
bats hang like fruit. And above the roof- 
tone pure white snow peaks reach upward 
ward the stratosphere. At the moment all 
r m looking for is the local computer club 
somewhere in the magic confusion of mod- 
ern KRathmandy 
I once met along a 
he was 
But he 


Nepalese hillman 
switchback trail and asked where 
bound. He pointed to Kathmandu 
sid, “vepal.” 

For many in this diverse nation, Nepal re- 
Mains one and the same thing as the fabled 
valley at its heart, Folded deep between the 
Wahabharat anc Himalayan ranges, the 
Kathmandu Valley, lving at the same lati- 
tude as Florida, is barely 4,40 
Long ago, legends say—anel eatoctats 
agree—a lake covered valley floor. 
Earthquakes helped build it. And, they say, 
a god drained tt, taking a burning lotus 
from the waters to make the hill called 
swayambhu. Inthe dawna great dome with 
i ine of inion red gold begins to glow on 
OW aya as if the lotus still flamed, and 
long stivered trumpets chant while pilprims 
circle the shrine with prostrations—a hu 
man prayer wheel that has been in motion 
for perhaps 2,000 years 

The valley, with its fertile lavers of lake- 
bottom sediments, covers little more than 12 
by 15 miles. Yet ancient peoples and cul- 
tures fromevery direction have settied with- 
mit. Major trade routes linking the empires 
of India with those of Tibet and China in 
tersected in the sheltering “That this 


feet high 





vale 


Atthe Crosiroads of Kathmandu 


would become a powerful trade center in its 
own right was a geographic inevitability, 
jr, Harks Gurung, @ former government 
minister, 
From the crossroads arose not one city but 
three Himalavan citv-kinedoms: Kathman- 
du, the largest; Patan, just across the sacred 
Bagmati River, a tributary of the Ganges; 
ar Bhaktapur, eight miles to the east. A 
succession of rulers—-the Licchavis, Tha- 
kuris, Mallas, Shahs, and Ranas—left some 
.,000 important historical monuments neés- 
tle d between the (Ci 
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Sacred and mundane: A Hindu rolis 
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sliced tirtugh the encircling mountains. Whetever 
the force, thick albnedatsotis hove nourtshed rice and 
other crops for centuries. The valley lies at a mnoderate 
4400-foot elevation; ths latitude is thatofthe U.S 
CrnlP const, 

Gineraphy wos anally for erowth, Half the year 
snow flocked Aimoaloyon passes for towvelers to 
Ptoet Jo the south loy the Terat jungie, deadly with 
malaria ttsummer, Thus-traders often spent months 
in Rothinaiidu waiting for the seasons to change. 

About A.D; 300 nrvaders started a series of dynasties 
that goae rise-to three main citv-kingdoma: 
Kathmurnou, Patan, and Bhaktapur. In 1769 Prithvi 
Waray Shah defeated amd unified those hitherta 
guarreome kingdoms, 


UNESCO Word Hantage Site: Pashupatinath 
Religious shrine: Bungamati 
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Explosive growth reaches out 
from Kathmandu and Patan 
(right); davelooment in 
Brhahtapur, farther east, has 
been more moderate. By tha 
Path century the towns had ce- 
YHoped core canters. After ar 
éra of National isolation that be- 
ganin 1769, the overthrow of the 
Hana dynasty in 1957 opened 
Nepal to an intiua of afd and im- 
migrants. Since than increasing 
infrasiucture has tripled the 
area Of fhe Kathmandu-Patan 
COMMeX. 








The monarch lives on ino life-size cutout photograph of the late Aing 
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mountainsides, Most of them are religious Vishnu with a Harvard education. Coun 
ind many are more actively used than ¢vel eled by an elected National Assembly, he 
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placed on UNESCO's World Heritage List cred and feuda 


the densest concentration of such sites any having met the mysterious West head-on 





where. For allthat. afabrncofcroplandsand the crossroads of Kathmandu 
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thatch-roofed hamlets still covers three- 

quarters of the valley, its rich agricultural NM ASAN TOL, the leaning, labyrinthins 

herit Ife having been preserved a5 well bTicK core of Kathmandu cits OT 
Clver this leracy—this living museum, of the old trade routes runs by an 
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1s Many gods as men—reigns open stall, tiny and fragrant. Sushils 
Nepal's king. His Majesty King Birendra Shrestha, aseven-vear-old Newar, and lar 
Bir Bikram Shah Dev is considered a god packing valley-grown ginger into a bag. Su 


himsel| in incarnation of the Hindu Lord ihila's father, Balram, just sold a pile toa 
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urung, who vr ill take | i ® Ta a1 his OWT ‘, NiWar [rom Bhaktapul shows up Lo 
spice shop three days’ walk to the west, A. squat beside us: He talks of everything ex 
Brahman woman shops on next tor simi, cept what's on his mind. which i to win a 
an herb from the lip ind cliffs, but rejects Foo price from Balram for his garli crop 
Balram's sample with an imperious sniff. Eventually the men switch from the nation- 
Balram shrugs, “Ai garns '—What to do? altongue, Nepali, to their native language, 
Does she want perfume?" Newari, and a deal ie struck 

inhen come a Puivane couple, arrived Halram’s scale hangs from an antique 
trom the hi 
toes, and a little firewood to sell and trade. 
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They want cumin from beyond the lowland Douglas H. Chadwick has contributed eich 
liger forests. If Sushila had her way, they'd articles to the GEOGRAPHIC and is at work on a 


get plenty in exchange forthe (fibetan mas- — pinth. William Thompson has covered subject 
iff puppy poking out of the man's coat [rom Alaska to Bhutan for the magazine 
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Kathmandu 
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Valley. But few foreigne 
the forests of temples slittering here 
Prithvi Narayan Shah launched a policy ol 
eOlationism that would trict INé 
pals borders for nearly two centuries 

[In 1846 the Rana clan usurped power, re- 
ducing the Shah king to a mere ! 
They funneled SLILLe treasure nite th 
struction of extravagant on 
worldly pleasure. In 1951 a 
uprising aided by newly independent India 
restored King Birendra’s grandfather, Trib- 
huyan, to powe rt. and the nation wast pened 
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the once remote capital to India 
only the supreme grace of the god Pashu- 
pati [Siva] that explains our survival in this 
traific,” [im told by a government official 
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Whirling like Pashu 
creation and destruction, the 
flirts daily with total gridlock in a growing 
of smog. te ré are loot 
well, forthe valle VYonOoWw oles 
lion of Nepal's 17 million souls 

Vlore spill down every dav to the 
same medieval streets—anod to 
water-supply systems that are in places 
equally antiquated larmed hills 
and mountainsides, where families have an 
Tibetan rehu 
account for perhaps 10,000 of the immi- 
of the past three decades. Another 
40 000 or more are Indians, mostly trom the 
impoverished Plain ard willing to 
johbstorlow wages. Though Ne p- 
traction of hosnitality 
to Tear 


pais cosmic chaos of 
whole affair 
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for tourists in search 
of new scenes, this October fortnicht 
calied Dasain. But it's a risky time to 
bé a duck—or & Chicken, or a young 
male goat or water butfaio. All Nepal ts 
commemorating the victory of its protec- 
tress over the forces of evil. She is mother 
goddess Durga, fierce Kali, mysterious Ta 
leju—and she will] have sacrifice 

So the ducks shift uneasily in wicker cages 
iS OPSTE fall on their backs from knives be- 
ing honed. The altars already glisten with 
oiterings of vermilion powder and fow- 
ers. The buffalo is stretched at the post 
Sweets are stutfed into the mouths of fanged 
ios. (hildren fill the sky with kites while 
the hawk-like scavengers known as kites 
soar between them, Rumors make the round 
that human sacrifice, practiced until a cen- 


rs A FINE TIME 





tury ngo, still occurs in some secret cham- 
ber. The goat's throat is bared. Astrologers 


announce that the time is at hand 
And blood begins to sé¢ep through ever. 
street, mingling with the petals, lowing on 
anconuntileveryvthing has been blessed anc 
made sate, and | sittin Bhaktapur’s Durbar 
square ensnared by a faint scent of night- 
blooming jasmine, watching the bloated 
moon rise, Wot one engine or electric light 
disturbs this smallest 
cities this evening 
‘And the wildest dreams of Rew are the 
lactsol Khatmandhu,” claims the off quoted 
line by Rudyard Kipling. ['m wondering 
What the wildest dreams of Kathmandu are 
like. Nearby stands the Nyatapola Temple 
higher, and, for me, lovelter than any other 
in the vale. It is said that the Malla king 
who built it had troubled dreams, Only he 
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This vear Dasain coincides with the rice 
harvest. Grateful for open countryside, | 
wade the Dhobi Khola river with Inera 
Dangol to reach the fields of his family, 
members of the Newar farmer group known 
as Jvapus. As «2 line of women bends to 
scythe the ripe stalks, their singing rises and 
the red tritn of black skirts lifts above slen- 
der tattooed ankles, From the next paddy 
come men's voices shouting out the chorus. 

Barefoot on an earthen dike, ] pass a 
shoc—held upside down on a stake. “For 
witches,” explains Indra. “People with the 
evil evé can ruin vour crops. But they won't 
Want to look at the sole of a foot, the lowest 
part of the body." 

Through the afternoon I help Indra‘s-un- 
cle, Krishna Prajapati, thresh hich-vield 
(Chinese rice. Clouds of egrets drift by as we 
whip the sheaves against the ground and the 
kernels spray loose under the golden sun. 
nile the stalks for buffalo fodder 
and take a lon 
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begun months before—when Krishna broke 
the soil and worked buffalo manure into it 
and planted rice in time for the summer 
monsoon—is finally through. Now he lifts 
his hoc and begins turning the lake-bed sedi- 
ments once more, to sow the winter crop of 
wheat and potatoes. 

In the town of Thimi; Gyan Bahadur Pra- 
japatt squeezes a moist lump of soil from a 
slizhtly greater depth, gives his potter's 
wheel a spin, and begins to shape a serving 
bow]. Hic brother is in the backyard, stack- 
ing a thousand sun-dried vessels, from deli- 
cate cups to massive storage urns, mrowson 
beds of rice straw, Soon Gyan joins him in 
heaping ashes over the mound, then sets it to 
smoldering. “We are farmers first,” he says, 
poking air holes in this kiln. “And out of 
7,000 houses in Thimi, 700 als carry on the 
clay work we are known for. We trade our 
pots far into the hills and south toward In- 
dia—these days by bus.” 

Others in Thimi turn out drainpipes, roof 
tiles, and bricks, The people’s homespun 
cotton clothes are impregnated with orange 
clay. Their floors are of freshly swept mud 
mixed with cow dung, their roofs of straw 
or Weathered tiles with grass sprouting 
from the seams. Like the blur of mud rising 
and flaring open under potter Gyan's sure 
hands; Thimi seems molded straight from 
the earth spinning on its axis. 

The hive-like quality of Newar communi- 
ties reflects family structure, You might find 
$0 people from four generations in atypical 
two- or three-story house, with stored pro- 
duce and stalls for livestock taking up the 
ground floor. The compactness of villages 
also reflects the need to conserve every inch 
ofarable land. With most of these rural com- 
munities confined to lake-bed ridges known 
as far, gardens tucked even in the hub of 
Kathmandu city, and squash vines trained 
up onto rooftops to flower, the valley is near- 
ly self-sufficient instaple crops, 

These fields are among the most valuable 
in the steep—sided nation. But the cities are 
beginning to bulge across them, spinning 
concrete-box houses off the new Chinese- 
built Ring Road around Kathmandu and 


Patan, A 1986 study by Kathmandu Valley's 
Town Planning Office predicts that 60 per- 
cent of the valley, including all its prime 
agricultural land, may be buried beneath 
buildings by the year 2020. To keep pace 
with the demand for construction material, 
nearly a hundred brickyards, many of them 
the size ofa football field, pock the vale, tak- 
ing up a good share of key farmland them- 
selves, They burn convoys of coal from 
India and logs from Nepal's dwindling 
woodlands. During winter, when they are 
busiest, their smudge, added to the haze 
fram cook fires and automobile fumes, 
makes for days when you can scarcely dis- 
tinguish the tops of the temples. 

“Land prices keep leaping upward,” says 
geographer Dr. Soorya Lal Amatya. “Some 
of our farmers who éarn maybe $200 a vear 
now own property worth a fortune but are 
reluctant to sell out. [fit were not forthe fya- 
pus’ attachment to the land and strong com- 
munity traditions, we would long ago have 
seen the kind of slums-and suburbs that 
spraw! from other big cities.” 


NCE Wangchen Ghuwa owned a 
wealth of livestock in eastern 
Tibet. After a three-year flight 
, from. an invading Chinese 
army, he reached the refugee camp in Pa- 
tan’'s Jawalakhel quarter, On the march he 
had lost most of his family to fever; and his 
brother, a Buddhist lama, to bullets. 

In Patan, Wangchen found a job mixing 
dyes at a center that the Swiss had helped 
setup to produce traditional Tibetan wool 
carpets. His surviving son, Ragpa, carried 
water for the camp; he is currently a cam- 
cramun for Nepal's first television station. 
Rarpa's wife, Buchi, used to work 16-hour 
days at a loom; she now oversees Nepalese 
weavers at her own carpet shop. 

Holding their oldest son in his blue school 
uniform, Ragpa tells me, “The government 
of Nepal gave us many things. Most of all 
they gave us freedom—to work, totravel, to 
practice our religion. We can never thank 
this country enough." 

Perhaps not in words. However, the 





Bursting at the seams, Kathmandu’'s population of 300,000 hos doubled since 1960, and the 
valley's total has sdared to neorly a nullion. The Rani Pokhori, or Queen's Reservotr, of center, 
wos created by a i7th-century monarch to comfort his wife over the death of their son. 


At the Crossroads of Kathmandu 
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ialiving saint. Heis the Milk Yor 
Nourihed solely upon the sacred cow's 
white gift, his hfe isalong orever for the gio- 
ry of Kam, Upon the death of @ king in Ne- 
pal, a Brahman priest will appear at these 
cremation chats to eat-a piece of the royal 
charred head. Having thus taken into him- 
self the ruler’s sins, he will nde away to India 
onan elephant, never to return 

[leave the smoky ghats on foot and climb 
the valley s northern rim, passing brahman 
and (hhetri hamlets. Himalayan cherries 
are blossoming on tiers of pink buckwheat, 
yellow mustard, lime green millet. Hicher 
up, patches of the old forest of chestnut, oak, 
and giant rhododendron remain, along with 
the occasional leopard and little wild golden 
cal. Dm seldom out of earshot of the thwack 
of axes though; these groves are getting 
smaller by the hour, turning into firewood 
ancl livestock fodde: 

Yet farther on I find myself among voung 
pines planted to restore forest cover and 
check the guliving soil erosion thal has 
impoverished 50 many Nepalese niltsicdes 
sevond, eurht of the planet's ten highest 
neaks are rooted in the sky. I can make out 


talk wit 





Manasly, Everest, and Makalu, reincarnat- 


ed in late strn colors: 


tourist en 
near Durhar 


ATHMANDt'S 
clave used to be 
Square, along an avenue 
| dubbed Freak Street. Dhal was 
where the footloose flowerfolk of the sixties 
congregated to loosen their minds. They'd 
found the hidden wonderland, man. | mean, 
amaaazingly friendly citizens; gurus galore; 
and, hey, (gal hashish and marijuana 
Shaneri-Goodvibes- La 

Soon after King Birendra was crowned in 
1975, drug sales were banned. The Univer- 
sal Love and Pie-type cates closed as the 
times kept a-changin’. By 1978, when I ar- 
rived on my first Visil, Lhe universe's hippest 


man 








scene had joined: Nepal's other bygone cul- 
tures. Today's visitors lodge mostly in 
the Thamel quarter, among trekking-gear 
shops run by S 
taAurants offering every cuisine. 

Leaving an [iahan restaurant, I find a 
begear boy in burlap rags-at the door. It's 
Kancha Tamang, a regular hereabouts. He 
ran away from home last year and no sooner 
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Bedrock in a changing landscape, the Newar former caste known as /yapu preserves 
traditions rooted in the down of valley history. A woman creates a warp of thread dyed 
Phew rice fields (right) 


could reap a windfall if sold for development, bint many /yopus have stood fast 


and dried-in the sun (above) 
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Scurrying at night to avoid deforesta- 
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mine from valley topsoil, so deep that 
enlanted 


Ashes tnsulote bricks 


the lover bemecdth can het 


fl han An ole ler | ray Pave 
him money to Seid Except, he learned, 
it Was a high-mterest loan. Not to worry; 
he might make ten rupee lav (about $0 
cents)—hall the wages of & swWealing grain 
porter—just by putting his hand out in Tha- 
mel. Of course there was alsoacharge for us 
ing the area So Kancha jomed a string 
of panhandlerssupporting a young turt lord 
And all that guy does, Kancha complains, i 
hang out at the videos—the popular, semi 
legal parlors that show foreign videotapes 
in his fanevy Hong Kong clothes 

In just the past decade most young urban 
Nepalese have rejected traditional garb in 
favor of Western-stvle clothes. Thougt 
and other mass-prod consumer 
goods come by way of Bangkok and Dhaka 
(Dacca), everyone just calls it the Hong 
a trace. Nepal places ne h tariffs on 
such imports but allows citizens returning 
recat abroad to bring in a certain quota for 
personal Li Se 


Ah, here comes the Monday flightin from 


landed in the big 
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Dhaka, Bangladesh, now. [t's brimming 
with local rickshe wallahs and school kids. 
Each sports an identical wristwatch and 
polyester outfitand has more in his new suit- 
case, along allotted stereo system, 
electric appliances, and so on. Ah, here 
comes the merchant who paid their cheap 
fares. He hands out more rupees, collects the 
booty, hauls ttoffte sell at ns “Hong Rong” 
store, Since it ish't éxactly a black market, 
like the one for foreign currency here, call 
ths Lhe growing fray market, 

something else passes through Trbhu- 
van International Airport and along remote 
border trails. The banner | see at a busy in- 
tersection describes it: “The Second Name 
of Death Is Smack.” Herom. “Hrown siigar™ 
in its unrefined form. Cheap—just over 
dollara gram. And when you holdidon some 
fou, litht a match underneath, and inhale 
the fumes—this you call chasing the dragon 

That's how most take the illegal drig 
here, like these teenagers in a@ grain storage 
roxy. Hoon, ves: Trving 

Three other users—a middle-class Newar 
college shudeak a Pakistani refugee, anda 
srmugele ‘ef from the Vianang région, al} 
their 205—sit in a different room, undergo- 
ing withdrawal at the private clinic of Dr 
Desh Raj Kunwar. How long did they think 
a dragon would run from aman? 

"Blood was pouring from mv nose rei 
morning,” the student tells me in a drool of 
words, wrapping his arms across his eity 
as if to hold himself in. Suddeniy hes up, 
shouting, "Il want to live! But Lam afraid | 
will go back " Ttake his hand to steady 
him. So cold; I can't feel any pulse at all 

"First you- smoke with money,” says Lhe 

| Manang man, whose eves seem 
about to slide off his face. 
is finished and you have to deal, You get 
your friends on it. When you are sick like 
, vou will do anything.” 

Ten ve 
addicts, officals fuessed 
OO in. the 
involving one in 
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‘ars ago Nepal had only 50 heroin 
AL present Liere 
city of Kath 


every 20 


are an estimated 15, 
mand 
young men there 

Some see the herom epidemic a5 evidence 
of overexposure to Western influences and a 
breakdown of cultural identity, Others link 
drug abuse to high levels of unemployment 
and resulting frustration among the young 


alone, 
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Half the population is now under 21, In the 
past 30 years Nepal's literacy rate has risen 
from 5 percent to nearly 25 percent; the fig- 
ure is higher atill for the valley. Butexpecta- 
tions have increased apace, if not faster. 
Can the government match them with new 
opportunities? 

The valley's cceonomic vitality was struck 
a blow in 1904, when the British forced open 
an alternate trade route from Calcuttato Ti- 
bet. Lacking many essential raw materials 
and a manufacturing base, the kingdom has 
been strugeling ever since to pay for the im- 
ports that its swelling population depends 
upon. The main growth industry in modern 
Kathmandu has been government—a bu- 
reaucracy plagued by inefficiency and, offi- 
clals adimit, widespread graft. 

I hear the rumblings of student discon- 
tent. “Competition for civil service jobs 1s 
quite intense,” one tells me. “Salaries are 
low, but everyone expects to share in the 
bribes. Many students even bribe their 
teachers to graduate in the first place. How 
is one to overcome such a system?” 


N JUNE 1985 Deanna Benatovich, a 
visitor from Hawaii, saw the main 
entranceway of the elezant Hotel de 
Annapurna blow up, killing three 

employees, Three more bombs went off— 
twoat palace gates, the other at the National 
Assembly. “Forthe next few days there were 
riot police on every corner of Kathmandu,” 
she remembers. They reportedly jailed 
about 5,000 suspects nationwide. 

Strikes and demonstrations, though rare, 
had occurred before, notably in 1979, when 
student-led unrest filled the streets with citl- 
zens demanding a greater voice in govern- 
ment. Yet who in this usually most tranguil 
of nations would have resorted to terrorism? 
Wedged between two colossal powers—In- 
dia, with a population 45 times.as large asits 
own, and China, whose population is 60 
times as larve—Nepal maintains a careful 
stance of political neutrality. 

At the valley's colleges, however, walls 
blaze with graffiti from half a dozen leftist 
student groups, Some, with ies to China or 
the Soviet Union, are active in both the cities 
and rural areas. But the bombing is widely 
believed tohave beenthe work.of an isolated 
faction operating out of Indian. “Down With 


bz 


ee 


the Fascist National Assembly!" says one 
spray-painted slogan. 

Atormer Kathmandu city representative 
to the assembly is Nani Maiva Dahal, who 
recently Jed a strike herself after an over- 
loaded sewage system leaked into the water 
supply. Brahman women are expected to 
bathe their husbands’ feet each morning and 
sip the wash water asa sign of respect. Nani 
Maiva & better known for grabbing state 
ministers’ lapels to make thern listen up. 

“The king and his people are one in quest 
of democracy. The problem is corruption 
among others in government—so much 
money licking,” she tells me as we sit cross- 
legged on the packed-earth floor of her mod- 
ést brick quarters in old Asan Tol. “These 
big improvement projects you read about in 
the papers, they are not always carried out. 
If other countries want to help Nepal, they 
should give aid directly to those who lack the 
basic necessities, who dare not even drink 
their own water"—her pounding fist raises 
dust at her side—“nat to the politicians and 
bureaucrats, who line their own pockets!” 

But [ know of no place where ordinary 
people are fairer in their dealings or petty 
street crime less common. The goldsmith I 
visit in Patan naps in bis stall while thou- 
sands walk by within grabbing distance of 
the bright rings and jewels strewn about his 
smoky forge. Nor does the woman winnow- 
ing tice across the way in the Krishna Man- 
dir courtyard worry about leaving her grain 
overnight among hungry wayfarers. 

Lately the looting of antiquities has 
cused iron grilles to be erected around some 
images and shrines. A graceful statue of 
Buddha from the golden age Licchavi dy- 
nasty, founded about A.D. 300, was stolen, 
recovered abroad, and returned to its right- 
ful setting in Chabahil along the old trade 
route to the northeast. There it was an- 
choredin concrete, then painted to resemble 
a less valuable modern piece. In no time at 
all, it wasstolenagain. Vet this isthe hand of 
international greed; jtonly emphasizes what 
treasure lay here unmolested for so long. 


EFORE, EVERYTHING—whether 
work or entertumment—was 
blended withritual, Everything 
FP reintorced the community,” 29- 
year-old Rajendra Shrestha saysas we stand 
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dance; ne is transformed, and so are we who 
beheld the 
Rajendra takes no crecit for 
himsell Gut SOtaks instead ol] the worlnimess 
Mt his teachers, It 14 the traditional was 

Phe next day [ dance out of a taxi's path 
Tan off a fruit vendor, stamp in & Cow pie 
OOK Up in despair, and find the toothache 
Pod. I'd searched the brick mazes man’ 
times for this shrine, never with success 
Cuickiy | borrow a hammer, pound in a com 
atop Paiictaber elena mass of nails and 
other coms, and touch my head toit. I don't 
CArG OW t= Lie eed sa OT SUPReCSetOoT if 
divine dentistry; my problem tooth is as 
rood as new 

Shrines for every ailment stipple the val- 
lev. With uncounted air- and waterborne 


liseases and just one doctor for every 2,001 
ptt ple = one tor ever $00), 0) Oui side 
Valley—the medical cleities are kept fairl, 
busy. Sister Celia, an indian and a member 
of Mother Teresa's Missionaries of (Charity, 
leads me into a room full of children: or- 
phans of poverty; olfspnng of malnutrition 
and tuberculosis, which $0 often go hand in 
faunt hand 
ihe older kids feed the younger ones 
bread soaked in milk. Diapers are being 
changed, crippled limbs massaged. Since 
Dm just taking up space, lm piven & bew- 
born infant to quiet. Then I feel a tug and 
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live, | guess: Her head sinks into my shoul- 
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for music and rhythm to help them under- to anvone, she had diabetes. Somehow, shé 


stand the necessity obcuiture—ourculture.” mace her way to Patan and lived by beg 


Inother words, he teaches kidstraditional ping, By the time she was hospitalized, she 
lance, Which means hand holding and ci could no langer walk 

ling. Orso l imagine, until he agrees to per Yanu, She1s notfive but 15: lshould have 
form for a Western audience. And from known from those eves,-and the deer legs of 
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through every window and coor lay to worsnip the crow, then 
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rice grains we draw one sacred circle for mon round. washing it all dawn with the 


each family member, one for mé, and one for firecracker rice iauoer roku. Ry the time | 
Yama Raj, king of death, the invisible pres- thank my hosts and start through the 
ence whom | wind up seated next to Cleaned-up, still Glthy, always magic streets 


must Pet form certain flame-lit ceremo yetagain, my head feels as bright as the Sar 


nies for death as wellasformyselfithen. But klers raining down from rooftops, and | sing 


ihe more lamiliar you are with something, like the temple guthi members bearing along 
the less fearitholdsforyou,andbynow!l've whole shrines-on their litters 
And I promise myself to write this: Nepal! 
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For centuries Chinese have 
“Yellow Jewel” or 


is seen by someasa 














called the 
“Great Treasure.” Now this prodigious bean 


weapon against world hunger. 


By FRED HAPGOOD 


Photographs 
by CHRIS JOHNS 





| Re y poised betiveen 
chopsticks, a silky piece of tofu, 
made from soybean curds, tests 
the expertise of a young Japanese 
getsha-in-training. She must learn 
to eat this slippery food without 
fouching her artfully painted lips. 
The soybean was first domesti- 
cated tn China some 3,000 years 
ago. A strong-tasting legume that 
lacks appeal when merely boiled, 
ttcan be ingentously transformed 
into myriad protein-rich foods. 
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Said fo have been 
inpenied bua Chinese 
scholar in 164 B.c.. tofu 


is made by boiling ana 








crushing the beans, co 
agulating the resulting 
soy milk, aril pressing 
the curds. 

Today tofu appears in 
many guises (left), help 
irig to feed (he nations 
one billion people. It 
may be fashioned into 
cokes OF LOCUS, rfl cede 
into candy, or shredded, 
sliced, deep-Jried, 
steamed, smoked, mart- 
nated, or fermented. 


HE DAY THE FOREIGNER CAME began as had 
many othersin the livesof the Sun brothers, or, 
for that matter, in those of their father and 
grandiather. At three that morning they had 
let themselves into their one-room dousfu shop, 
one of ten that prepared bean curd, the “vegetable meat” 
made from sovbeans, for the villagers of Chao Lang near 
Shanghat, In the midcle of the floor bulked large, dark ce- 
ramic jars fullofstraw-colored beans that had been Iefi soak- 
ing overnight. [he two brothers ladied the beans into a 
mechanical crusher, strained the mash, poured the filtrate 
into an iron pan set in the top of a coal stove, brought it toa 
boil, laced it into another jar, and added a coagulant salt 
After an hour, when the coagulant had taken effect, thes 
lacled the thickened fluid into frames draped with cheese 
cloth, folded the cheesecloth around the material, squeezed 
whey out of the frames with welgnts, and opened their shop 
window, As the villagers began to arrive to buy their daily 
supplies, beginning at aboutham,, they turned the blocks of 
cout, one by one, out of their frames ana sliced them up into 





bricks of close to a pound each 

On this particular morning, around ten, the Suns heard a 
burstof crowd noise, ahubbubotf commentand exclamation. 
moving in their direction. Then a wave of humanity washed 
Into theirshop. Atits head were the mavor of Chao Lang, an 
official from the China National Technical Import Corpora- 
tion, and 2 foreign dignitary of some sort, a Westerner, who 
began pestering them with one question after another. When 
dic they cet up? What did they do first? 

Behind this party of visitors the citizens of Chao Lang 
gathered in concentric generations, The youngest and boldd- 
est crowded nght into the shop anc stood among the visitors, 
staring up at them and smiling brilliantly. Behind them, in 
the door and <pilling out into the street, were the teenagers, 
wads, the parents and grandparents 
Back inside the shop the foreigner was still ¢rilling the Suns. 
“eo how long-have you been making bean curd?” he asked 

How long? Sun Qing-fu stared thoughtfully at the ques- 
tioner. Along time, hesaid, shaking his head. ‘Then he broke 
into laughter. Yes, indeed. A very long trme. Then the chil 
dren, who had been follawme the questions and answers re- 
laved by the interpreter, started laughing themselves. “Whal 
did the foreien guest say?” the teenagers asked, “He asked 
how long we ve been making douful” And then the teenagers 





and DEC rine Wet Ler 


laughed, and passed the remark to the next generation be- 
hind. There must have been dozéns of villagers outside, for 
Lhose inside could hear laughter spreading up and down the 
dtreets of Chao Lang for minutes afterwart, 





Doufu. the Chinese name for (Continued on page 75 
Fred Hopegood is a Bostonian whose writings often describe the 
connections between science and ordinary life. Photographer 


Chris Johns has covered tornadoes, Alaskan glaciers, Canada’s 
Fraser River, and the Dust Bowl in earlier GEOGRAPHIC artiches 


mG 











| tell ingredient in 
countless products, the 
soybean plays an amaz- 
ingly pervasive role tn 
everyday life, Artist 
James Gurney included 
more than 60 soybean- 
related products in this 
painting, done in the style 
of Norman Rockwell. 

He not only called on 
neighbors and friends for 
modets, but also portrayed 
himself and his wife 
emerging from the store, 
startled by a skateboard- 
ing boy carrying a cone 
of tofu “ice cream”; the 
boy's shorts—tike the 
tablecloth—bear a bean- 
pod motif. 

The bags the couple 
carry, the store-window 
and sidewalk displays 
are replete with items 
that have a soybean 
connection. 

Cardboard, glues, and 
animal and human 

foods are commonplace 
soybean products. The 
sidewalk customers 
caulking, paint, wall- 
paper, gasoline, and the 
muffin he buys all owe 
debt to sou—as does the 
bleycle tire. 

The beer sign reflects 
the use of soy meal inthe 
brewing process. The fire 
extinguisher uses soy 
protein (n its foam, And 
pre-1981 NATIONAL GEO- 
GRAPHICS were printed on 
soy-lecithin-lubricated 
presses. The car symbol- 
izes an experimental one 
buill with soybean plas- 
tic by Henry Ford. The 
artist's final tribute: He 
used soy-based paint. 
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soil” to American 
farmers, the hardy 
Giniiudal soypean 
plant (below) stands 
about tivo feet tall. 
bearing tts seeds tn 
fuzzy pods clustered 
near the stalk. 
Supertor in protein 
conteru to any other 
legume, ihe soybean 
is cenitrat to the etet of 
PLMCLneds of Mmititorts 
of East Astans, with 
moore than half the 
world's supply com 
ing from the United 
etates. Dr (iiiriots 


the largest soybean- 
producing state— 
combines crutse the 
Jtelds (left), helping to 
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Brokat Meaiasic yon China oa “Sa, 
savannah, Georgia, plantation. — 
Totiay North and South America 
produce more than three-quarters 
' ofall the soybecns groun in the 
| worid. In the Orient, China remains  Ocagn 
the major producer. Japart, with 
| roam to grow ust .25 percent 
| o} the world's-supply, 
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(Continned from page 60) bean curd, has 
been madé in hing, where it was invented, 
000 vears. [tis the most pmpor 
tant of the [o0ds prepared in the bast from 
the soybean, thatremarkable verelable that 


not OTL calli ws the t hinese to feed A Quartel 
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of the world’s population on a tenth of its 
arable land, Gulis also & rock on which the 
Western ciet built anc a major hope for 


q 1 I r i s | = q 
averting world famine 


HAD TRAVELED to Chima im part be 
cause the whole story began here, at 
least 3,000 years ago, When farmers in 
tne eastern halt of northern China 
started planting the black or brown seeds oi 
wild recumbent vine. Why they did this 


unclear; plants that lic on the ground are 





hard to cultivate, and the seeds of the wild 
soy oean are tiny, hard, and, unless properly 
prepared, indigestible, Whatever the rea- 
son, the farmers persevered, and evidenc 
suggests that by 1100 8.¢C. the sovbean had 
heen taught to grow straight up and bear 
larger, more wseful seeds. These changes 
were sulficient to madd the bean Lo the list of 
domesticated plants 

The new crop arrived at the meht ime 
The hean is wonderfull, a huricant in pro 
tein of the highest quality, and, within 
limits, grows well in soils too depleted to 
support other crops. Dhesovybean plantsup 
ports colonies of microorganisms that return 
rent ihn the form of soil-enriching nitrogen 
tis Was an important point ina civilization 
that iA Leer IAM Many of t 
heids tor thousands of years. | 
asm farmers had for ther new crop i sug 


rested ny Some at the names fiven ditferent 
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Varieties: Great Treasure, Brings Happi- 
ness, Yellow jewel, Heaven 5 Bird 


(ver the next several hundred vears the 


= 


2oV bean spread from its center of domestica- 
ling Lo become a@ staple of the Chinese peo- 
ple. AS it did, the third virtue of the bean 


(together with high foor value and esse of 


|e of bedns, a0. 5, canjo snip in 


Yokohama, Japan, awatts unload- 
Ing. Tie lowered tractor will feed 
the soybeans tnto huge suction noz- 
#les, Almost half the U.S. harvest 


is sold overseas 


production) appeared—a magir versatility. 
Dagens of different forms of food were de- 
veloped from it, of which the most impor- 
tant were soybean sprouts, steamed green 
beans, roasted sov nuts, sov milk, sov sauce, 
mero la fermented soybean paste), soybean 
oil, tempeh (a fermented soybean cake ap- 
parently invented in Indonesia), soy flour, 
and of course doutu, which is the basis for 
dozens of other soy foods, 


LEARNED ALL THIS later, long after I 

had returned from amusing the people 

of Chao Lang. At one point during my 

| education, a citizen of Shanghai, an 
Engish teacher named Johnny Tong, ¢x- 
plained what had happened. “The Chinese 
consider doufu very common,” he said 

“Valued, but commen. For instance, in our 
stories a bean curd seller is always a poor 
man with a good heart. We refer to a girl 
who is beautiful but poor as doufw-xisft, ‘a 


bean curd beauty.’ When aman is treating 


a woman cheaply, taking her for granted, 
we say he is just ‘eating her doufu."" What 
amused the villagers, hesuggested, was that 
I seemed all agog over doufu, as if it were 
some sort of high-tech breakthrough. 

As we talked, walking through the corri- 
dors of plane trees that line the streets of 
Shanghai, we would pass through the out- 
door markets where, under the new eco- 
nomic polices of China, individuals were 
allowed to sell products of their own manu- 
facture. Sometimes we would see a dowfu 
seller, back on the streets after all these 
yeurs, and stop to chat. “How's business?" I 
would ask. “Terrible,” [ would bear. “Lhave 
to stand here all day. Who can compete with 
the state stores?” (The state stores sold a 
cheaper, but less tasty, version.) But Tong, 
after some calculations; advised me that the 
sellers were doing very well indeed, 

In the Last half of the first millennium 
A.D., the Japanese upper classes became 
slavish Sinophiles and imported many as- 
pects of Chinese culture—writing charac- 
ters, law codes, political institutions, and, 
perhaps most important, Buddhism. Dou- 
fu. called tefu in Japan—and now else- 
where—arrived as one of the things associ- 
ated with the new religion. (By this time the 
soybean itself had been cultivated in Japan 
for several hundred vears. | 
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Buddhist monks are strict vegetarians, 
and doufu had become an important food in 
(Chinese monasteries. For several centuries 
Buddhism was an upper-class religion in Ja- 
pan; these social associations pushed the 
development of tofu and its associated soy 
foodsin a different direction than in China, 

The Chinese have developed dozens of 
different ways of reprocessing doufu, most 
of which change the texture and/or the taste 
of the food radically, They press, shred, slice 
and marinate, sleam, smoke, deep-fry, fer- 
ment, and salt-dry it, often combining more 
than one process on this list. 

In general, Japanese cuisine preserves the 
simplicity of tofu, its subtle taste, custardy 
texture, and “dazzling white robes,” in the 
phrase of a sixth-century monk, in dishes of 
awe-inspiring elegance. The Japanese co 
some processing: Dried-frozen tofu, spongy 
and highly favor-absorbent, is a favorite. 
Tofu is simmered with meat, vegetables, 
and noodles in sukiyvaks. Sull, the difference 
in emphasis is unmistakable, 

In Kyoto I asked restaurant manager 
Taku Watabe about Japanese cooking and 
sov foods. “The summers are very hot here,” 
he said, embarking on an apparently unre- 
latedsubject, “and very humid. Our winters 
are bitter, In the eighth century our poets 
considered the meaning of these extremes 
and counseled acceptance; toopen oneself to 
nature and Jet it pervade your life,” 

In February Watabe might serve esumi- 
dofu, a cube of tofu mantled in a bed of rice, 
Not all the ways of eating tofu relate to the 
seasons, Watabe said, but many do. 


JERHAPS THE MOST DRAMATIC tlus- 
tration | found of Watabe’s point 
was encountered in the Yachiyo 
Honten restaurant near Nagoya. 
Vachivo Honten lies in Okazaki Park, on 
the grounds of the castle in which To- 
kigawa Teyasu, the famous shogun who 
unified Japan, was born, The restaurant it- 
self sits on a corner defined by a bend in the 
moat that once girdled the castle. Someone 
entering one of the small dining rooms and 
rolling back the wide wall screens will find 
himself floating eye toeye with the crowns oi 
the maples, oaks, and alders that now grow 
out of the moat, And if he visits on a brilliant 
afternoon in October, as I did, the light 
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flooding into the room will seem to buoy itup 
hike a balloon and sencditseanng through the 
color bursts of autumn foliage 

The chel, Lech Nakagawa,  & young 
man with a broad experience of the world; 
he hws eaten at, and was unimpressed by, 
Maxim'sin Paris. “Artis limited,” he began, 
ina tone that made it clear that he was mak- 
ing no idle observation but reciting the core 
of his faith as acook, “but the taste of nature 
i unlimited. No matter how a dish is pre- 
nared, if itis served and eaten often enough, 
it wilk ne longer convey nature's taste. The 
preparation of food changes 50 a5 to keep 
peaple open to the taste of nature 

He then brought in a dish composed of 
nieces of tofu that had been cut toa thickness 
of about one-third of an inch. Sheets of sea- 


weeds of cifferent color-—blonod orange, 





golden brown—had been pressed on the tofu 

tiles, which were then cut to the shapes of 

maple and sveamore leaves. Finally, these lowing like liquid gold, soy oil, 
were arranged over a pile of silver fibers which ts heated during the refining 
pulled from a Chinese radish, which were process, ts (re worlds most plerti- 
teased upthrough the tofuforms. Theeffect _ful vegetable otf. Fermenting soy- 
achieved was that of a heap of autumn beans and wheat are checked at 
leaves that had been raked casually intoa Wisconsin's Kikkoman Foods 

ie and set on fire (betow), producers of seven million 


The first public notice of the arrival of gations of soy sauce annually, 
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Henry Ford startled joumalists on 
November 2, 19440, by wielding an 
aw against a trunk lid made from 
a highthy resiltent soybean-derved 
plastic. 

The enormous genetic wiartation 
within the same Species 1s:seen in 
part of the collection of 7,g09 soy 
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Fullens, as do other farmers | 
heleve thatatsome Ome cause and 
id that the switch to 
the bean itself helped depopulate the region 

Earlier a farmer named M.(C. Bevis had 
told me flatly: “Sovbeans changed the struc 

ture of the population clown here. And the 
life-style." And now, Jimmy Fullen added 


when cotton was here 
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could 
ery trec, every bush was pushed out," Stev 
Fullen said. The oak trees went down. “! 
cleared: 10,000 acres myself,” Jim Fullen 


added. “Sovbeans made this county, so far 





i up to dry. transtucent sheets of yuba 
(above) are made by skimming heated soy milk. 
rissue thin, the silky Japanese deticacy ts rolled 
and sliced, then eaten in Soup or served as an 
appetizer. in northern Japan, Ume Murata (right) 
alternately freezes and thaws tofu to make spongy, 


dried-frozen squares. 


as the land goes.” Planting ground that used 
to be covered by trees and bush and pasture 
Was rerounerative then, bul it carried @ hid- 
den cost, in that there were fewer roots to 
hold down the soil. Farmers were told by soil 
engineers that 40 tons af DC pas Hil An aere Weals 
being Washed into the Mississippi every 
year, “Chit is the most eroded county in the 
state mieht here,” Steve said, “But I dan'tsee 


what can be dont about it. 


his brother acdd- 
ed. “Farmers don't have the money to put 
those safeguards back im.” 

In the early 1980s the price of the colias 
rose dramatically. Since a foreigner wishing 
to buy from an American producer has to 
pay in dollars, this indirectly increased the 





price of the soybean in foreign markets, 
which had been buying half the harvest. At 
the same time, large new « 
cially in South America (Brazil now earns 


nearly as much from soybeans as from cof 


OM Peitors, cspe- 


fee), started to Aa 
hese developments depressed soybean 





Prices p eriiousty close to cost—pbelow cost 
in the case of many American farmers. Most 
apes [spoke to thought the emul would be 
hat the number of people living and work- 
ing on the land would decline stil) further 

Once a soybean graciuates from the farm 
it is almost always taken to 
plant, where ite oilis removed 
oy bean tends to moke livestock a litthe fab 
by.) The extracted olfar more than most 
of us imagine—is turned into foods such as 
margarine, mayonnaise, shortening, and 
Salo dress Virtually all of the ous and 
fats used in prepared d ul, 
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A feast for the eyes 
Japanese dishes show the soybean 
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| ee simple, 
“simmering tofu,” or 
yudofu (left), ts 
cooked in a wooden 
casket and served 
with a teapot of soy 
sauce. Decorated 
with tiny leaves, 
dengaku (above) is 
made by broiling 

in miso (fermented 
soybean paste). 

The first and tasti- 
est skimming of soy 
milk produced these 
mouth-watering strips 
of yuba (center). A trio 


of miso-flavored 
dumplings ts served 
on a smooth rock 


(right). 
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lt was easy, listening to these impressive 
statistics, to forget that the per capita con- 
sumption of tolu and other soy foods in the 
Limted States 15 sh es than one percent 








that of meat 


THECTLY of indirectly, the sovbean 
has become central to the ctets 
if both the East and West, For 
instance, soy milk, the liquid 
left after beans have been crushed in hot 





Walter one Strained Is a Bice CORUM 
beverage in the Rastiit's as popular as Coca 
(ola in ious Rone 

But Lhe most important remaining ques- 
lion concerns the sovbean’s potential to feed 
the peoples of the Third World. In the mid- 
iF 5 & bee Of ritil «TTLIGnists from the Linited 
ations 
ound, in a survey of Sn Lanka, that is 


rE r I lia. + LL ae oy | ro a = 
manv as half of the children were sutterine 





aunched 4 test ease when the 


from some degree of protein deficiency. The 
Fovernment decided to remedy this condi 
tion try introducing sova, as it calls soay- 
beANS, Into thw national diet 

This was no simple endeavor. Forelen 
currency restrictions prevented Sri Lanka 
irom justi importing a lot of finished soy 
foods. “We had to organize an entire indus- 
trv nent across the board,” Dr, H:MLE 
Herath, deputy director of horticulture 
said, “from growing the seed to recipe prep- 
ation.” Further, the soybean is native to 
the temperate zone, and most of the tech 
niques developed for its utilization, from ag 
riculture through storage and processing te 
food preparation, assume a cooler, drier cli- 


mate. And last, virtually no on¢inSri Lanka 





hac CYVET S6FT Sav “ATS OF SOY fcc s DETOTE 
Bverything had ti he learned trom scratch 

The firststep, said Dr. MH. ].P. Fernan 
do, deputy director of agriculture for re- 
search, was to fine which of the thousands ot 
Varicties of soybeans grew best under tropt- 
cal conditions, The Sri Lankans received 
ex pertise from the International Sovbean 
Program at the University of Illinois, an or- 
ganization set up to help Third World coun- 
tries adapt the soybean-to their needs. 

“One of the government's ideas of how to 
ust SOVa Was tO mix it WIth existing loods,” 
Dr. Herath said. “Make it an invisible addi- 
live, so no one would know tt was there. Wi 
launched a carmmpaign to ft ofits all the flour 











| ee forthe soul as well as thu 


body. the soybean in Japan plays 
animportant spiritual rote. Dignt- 
lartes in Tokyo throw packets of 
sacred soybeans (above) to eager 
hanes dur UPL? TOIT te Ki, a cer 
mony held each February when 
winter gives way to spring. At this 
lime beans are also sc attered cu 
home to ward off evil and welcome 
the Japanese new year, 

Atan altarin Tokyo (right) a 
LON gives her broken Sewing 
needles a final resting-place in a 
soft bed of tofu during a ceremony 
called hari-kuyo. 
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milled in the country with 5 percent soy 
flour. This was one of our biggest plans.” 
Unfortunately, Sri Lanka's largest mill re- 
fused to participate in the program. 

The statt of the island nation’s Sovabean 
Foods Research Centre regrouped and de- 
veloped another plan—to persuade citizens 
to substitute soya foran existing food. Inthis 
case they hoped to substitute tt for coconut 
milk, which is widely used as a cooking me- 
dium. “Coconuts are a land-intensive and 
unpredictable crop,” said 5. FPathiravitana, 
editor of Soyanews. “The government 
hoped to wean the people from dependence 
on them while also improving their diets.” 

A factory was built to produce a soy-milk 
powder, to be marketed a5 Rajasoya. A pro- 
motion campaign was planned—and then, 
as ifthe gods themselves were rooting for the 
cause, at the very moment of the product 
rollout, the coconut crop collapsed. 

“The price of acoconut went up from one 
rupee to five," Ceci] Dharmasena, director 
of the research center, recalled. “Rajasoya 
was very successful. Everybody started us- 
ing it. The factory hired a second shift and 
began planning a third, Then coconut prices 
began to slip; they went down to two and a 
half rupees, and back up to three—still a lot 
more expensive than they had been, butsud- 
denly people just started paving the higher 
prices. Sales of Rajasoya plummeted. We 
went to one shift, two days a week.” 

There are Sri Lankans, I was told, who 
prefer sov-milk powder to coconut milk, 
finding the latter too heavy and greasy, but 
obviously they are a minority. The research 
center subsequently developed coconut-soy 
blends that native Sri Lankans (taste tests 
seem to show) find more acceptable, but so 
far no entrepreneurs have been willing to 
back them in the marketplace. 

The campaign to win the hearts and 
minds of Sri Lankans for the soybean con- 
tinues. The Rajasoya factory is again work- 
ing near full capacity, and the government is 
planning to supply schoolchildren with a 
fresh sov beverage every day, One Muslim 


trader [spoke to waved away the idea that 
the sovibean had failed in Sri Lanka. There 
were still lots of possibilities, he said. “This 
is a Buddhist country,” he reminded me. 
“We eat meat, but we feel guilty about it.” 


NOTHER REASON why soya might yet 
succeed in Sri Lanka, at least over 
the long term, is that the local 

. farmers continue to grow the 
bean, and in increasing volume, “Who buys 
your beans? The government?” [asked the 
farmers, No, I was told, private traders. 
“And who do they sell them to?” Nobody 
seemed to know, so, together with Pathira- 
vitana, [ visited the Pettah on Old Moor 
Street in Colombo, headquarters to the trad- 
ers of Sri Lanka. 

There, away from the noisy, colorful cir- 
cus that isthe traffic of downtown Colombo, 
we went from stall to stall, and soon the 
source of this mysterious increase in demand 
became clear: Poultry growers were buying 
the bean. The livestock industry had arrived 
in Sri Lanka, and it was thriving. “The old 
Ways are certainly breakme down,” stghed 
Pathiravitana, réferring to the Burldhist 
strictures against cating flesh. For myself, I 
wis struck at finding a case in which live- 
stock feed was apparently playinga positive 
roleim thedevelopment of soy foods by stabi- 
lizing the market for the farmer while the 
sOV-Toods industry experimented with dilf- 
ferent approaches for human comestibles. 

Spurred to greater efforts by initial set- 
backs in Sn Lanka's soybean campaign, re- 
searchers have come up with a variety of soy 
products, including a coffee “extender,” 
breakfast cereal-like soybean flakes, and in- 
creasingly popular vegetarian “Soyameat," 
devoid of the characteristic legume taste 
that marked—anod doomed—earlier substi- 
tutes, The experts now cite Sri Lanka's 
program as a model for other developing 
nations, noting that consumption of the nu- 
tritious, all-purpose bean has significantly 
increased in the past five years. 

And that's not just chicken feed. a 







‘De mighty soybean challenges a martial-arts master; Shi 
Yong-shou, 56, a former Shaolin temple monk in China's 
Henan Province, tests his strength by plunging an arm elbow- 
deep into the bean-packed barrel. 


The Prodizious Soybean 
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NA NEW TRACE villagers 
from the west-hank 
town of Sonagazi can 

now cross the river to the 
Dhaka Chittagong highw AW 
on the dam's revetment, a 25- 
KHometer shortcut. To the teft 
of the man carrying paddy for 
threshing, vehicles can travel a 
one-lane asphalt road along 
the dam's apex. 

Che cam (lower feft) arrows 
across the Feni channel and 
doglegs overa hand-dug water 
bypass, foreground, where a 
sluice regulates the release of 
river walter. Dikes connect the 
cam to existing coastal embank- 
ments. Fishermen portage 
boats around the barrier 

The ten-meter-high dam 
proved so strong that it easily 
withstood the storm surges of 
a tropical cyclone that whipped 
cut of the Bay of Bengal 
three months later, striking 
(he area directly and taking 
thousands of lives 

Race planted in July and wa 
tered by the summer monsoon 
ripened in December (far 
right), Now for the first time, 
Using irrigation, 1 second crop 
can be planted and harvested 
during the vear 

The project's success points 
to the feasibility of similar op- 
erations elsewhere. The Dutch 
povernment has completed 
studies for a 25-kilometer dam 
connecting Sandwip Island to 
the Bangladesh mainland, em- 
ploying some of our methods 
And West Bengal, India, is in 
terested in applying our engi- 
neering techniques in diking 
some areas of the Sundarbans 
In the Ganges Delta [] 


In 1985 Hans van Duwivendijk 
received the highest award of the 
Association of Consulting Engi: 
neers of the Netherlands, the 
ON RT Riband, for his Feni Rivet 
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to retain their hold on their homeland. 
“The fate of the land parallels the fate of 
the culture,” states Miles Richardson, 
young leader of the Council of the Haida Na- 
tion. And the land is at risk: the last of the 
old-growth cedars—the Haida stuff of life— 
have been falling to the logger’s chain saw. 
These giant cedars, symbols of the natural 
world that nurtured Haida culture, are the 
focus of the fight. Loggers armed with per- 
mits from British Columbia's Ministry of 
Forests have moved on the last of the virgin 
stands on Lyell Iskand, in the so-called South 
Moresby Wilderness south of Skidegate 


Author Moira Johnston has previously reported 
on California's Napa and Silicon Valleys for Na- 
TIONAL GEOGRAPHIC. Photographer Dewitt 
Jones is-a frequent contributor to the magazine. 
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Islands 
ARMED by a Pactfic 
¥ current, the archipela- 
go's two large islands and 160 
a smaller ones enjoy a mild, 
= moist climate much like Von- 





couver’s, 650 kilometers to the 
south. Named by Capt. George 
Dixon in 1778 after his ship— 
and the wife of Britain's 
George [1/—the (Jueen Char- 
[ottes ore known as Hoida 
Crwot—"homelond.” 
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The face-off began in the autumn of 1983, 
when a small armada of fishing boats and 
helicopters brought blanket-cloaked Haida 
elders like 67-year-old Ethel Jones and 
parka-clad younger Indians to blockade a 
logging road on Lyell Island's Sedgwick 
Bay. Seventy-two people were taken into 
custody during the months-long confron- 
tation. Strengthened by “the faces of our 
young boys who thought they were fighting 
all by themselves,” Ethel Jones was arrested 
by herown nephew, a Mountie, who wept as 
he led her away 

Lsaw the modern conflict of resource ex- 
ploitation versus cultural preservation in 
the Haida themselves, in a ceremony in 
1986. A stately procession of half adozen he- 
reclitary chiefs gathered on the bluff above 
Skidegate's beach, with hundreds of others, 
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Reid fabove), one of Candas finest 
livia artists, Once nearly forratten, 
Haida carving now flourishes profitaoty 
“"KRyvervyone's doting tt, savas Nelson Cross 
of Shideeote, whose sea-mornater platter 
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re VA Liting a historic event 


E.rmine-draped 
headdresses crowned with carved frontlets 
and foot-long sea hon whiskers topped red- 
and-blue button blankets—-so called for the 
pear! buttons that traced the traditional 
raita designs 

The deeper identity of these men lay in 
their chiettainships of Tanu, Skedans, and 
Cumshewa, of Tian, Yan, and Yakan Point 
—rabanconed ghost villages embedded in 
the moss along the Charlottes’ coastline. Yet 
peeking from beneath ther colorful regalia 
were modern collars, thes, and [T-shirts that 
betraver 
policemen, anc office workers in the larger 
culture of Canada. 

Then, a8 if choreographed, an eagle cir- 
cled against the intense blue April sky, siz- 
naling the arrival of the 50-foot-long canoe 





daily lives as fishermen, loggers, 


as it rounded the point east of Skidegate 
The flash of the bird's snowy head and wine- 
tips mirrored the rhythmic flash of 12 giint 
ing paddles. It was tempting to believe that 
the Bacle 
heralding a tetorn to the old order of things 
When hundrecs of creat Haida canoes pled 
these waters 

As the canoe drew nearer, the red-and- 
black design on its prow took on definition 
the dramatic ines that run through Haida 
art traced the big stvlizec teeth of the Kaller 
Whale, Chief of the Sea Creatures, Standing 
nearby in his button blanket, Bill Reid, 
who designed the craft, whispered, “lhe 
Haida canoe 1s as beautifully designed and 
decorated an open boat as the world has 
ever seen.” [he chiefs proclaimed the canoe 
Wave Later 


Chief of the Sky Beings—was 
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Thad waited for hours tosce the canoe; the 
Haida had been waiting halfa century. Few 
living Haida had ever seen this sight. The 
boat had been built for display at Expo 86, 
the international fair that was about to open 
in Vancouver. But Wave Eater also seemed 
a spontaneous assertion of Haida worth and 
achievement at a time of crisis; the same im- 
pulse had spurred a burst of soaring totem 
poles and elaborately staged potlatches (the 


lavish gift-giving feasts that confirmed sta- 


tus and redistributed wealth) when the 
Haida had faced an earlier crisis—the com- 
ing of the white man. 


& NE OF ANEW BREED of white man 
told me about it: American-born 
Thom “Huck” Henley, who runs 
Fo a wilderness camp called Redis- 
covery that puts Haida children in touch 
with their roots through forest games, food 
gathering, songs, dances, and potlatches. 
He led me up a steep finger of rock overlook- 
ing & spectacular white beach at the north- 
west corner of the Charlottes. This crag, 

knownas Lookout Point, isthought to be the 
place from which, in 1774, boys from Kiusta 
village spotted the first white sail. 

Juan Pérez had captained that ship, the 
Santiago, which was jeapfrogging up the 
coast from the Spanish base at Monterey in 
an effort to preempt the Russian presence in 
Alaska. The French also cruised by, “But 
trading didn't begin in earnest until 200 
years ago, in 1787, when a British captain, 
George Dixon, sailed in over there,” said 
Huck, pointing to Cloak Bay. 

Dixon named the islands after his ship, 
the Oween Charlotte. He had come to trace 
for lustrous furs like those that cloaked the 
curious Haida who encircled the earliest 
ships with their canoes—a people described 
as“of fine physique being six feet im stature, 
whilst, .. much fairer in complexion than 
those of the mainland.” A Dixon subordi- 
nate, William Beresford, wrote: “The num- 
ber of sea otter skins purchased by ws at 
Queen Charlotte's Islands was no less than 
1,821, many of them very fine.” 

Thus was launched half a century of ag- 
gressive barter in sea otter pelts for China. 
Enterprising Boston traders swiftly joined 
the British in an era that transformed the 
Haida world, triggering an extravagant 
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I: nieuming paint, ag Heide group in 
November L985 protests logging on 
Lyell Island. Says a spokesman: “How 
con we weigh the jobs of loggers against 
a people's homeland?” 


outpouring of their art and of stone carving 
for trade, but also undermining ancient 
ways and driving the sea otter to eventual 
extinction here. The Haida, who quickly de- 
veloped a hunger for trade goods—especial- 
ly the iron tools that allowed them to carve 
better and bigger totem poles, canoes, and 
houses—collaborated in that extinction. 
They were the hunters. 

And magnificent seamen, stacey “Jags” 
Brown, Wave Eater's chief carver (and son- 
in-law of designer Bill Reid), told me: “The 
diaries say that when a sailing ship [Gusta- 
vus U7, captained by Thomas Barnet] 
reached Cloak Bay in the late 18th century, 
600 Haida canoes came out and circled the 
boat, and that at Skidegate and the other vil- 
lages you couldn't even land, there were so 
many canoes pulled up on the beach.” 

It must have been a commanding sight. 
Against.a forest backdrop, a row of 20 or 30 
handsome cedar longhouses had faced the 
harbor, flanked or fronted by stands of to- 
tem poles embellished with the Raven, Ea- 
gle, Bear, Wolf, Beaver, Dogfish, and Killer 
Whale designs—symbols and sub-symbols 
of status and lineage similar to the heraldic 
crests of Fourope. 

In their massive dugout cedar canoes the 
Haida had long raided and traded with 
mainland and Vancouver Island tribes— 
Tlingit, Tsimshian, Kwakioti—and, later, 
with European traders in Victoria, During 
the brief surmmers they turned the treacher- 
ous 60 miles across the Hecate Strait and the 
200 miles south to Vancouver Island into 
Haida freeways. During the dark stormy 
winters they gathered in cedar houses and 
elaborated their rich culture with art, sto- 
res, and ceremony. With the bounty of the 
forests and teeming tidal zone, the Haida 
had the building blocks of civilization— 
abundance and leisure—without ever hav- 
ing to take up a hoe. 

“Never having made the shift to food 
production, they never had any reason to 
change their cosmology, their viston of life,” 
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explained Dr. George MacLonald. “Artand 
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Hill Reid was my fuide not only to thi 
Haide's Mythtime but also to Windy Bay, 
crown jewel of the hotly contested South 
Moresby Wilderness 

Physically the South Moresby Wilderness 
isa 75-mile-long triangle —roughly 1S per 
cent of the Charlottes’ landmass, It narrows 
from @& 22-mile width in the north to the 
rocky point of Cape St James in the south, 
where the fierce winds of winter storms can 

wha hundred miles an hour. Site of one of 

the continent's last and most majestic rem 
nants of first-erowth coastal rain forest, il 
has, so far, resisted the hand, saw; and seine 
ol man that have transtormed the face of 
northerly (sraham Island 
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ests of South Moresby feed the Haida 
soul. Venerable spruce, hemlock, 
|, 200-year-old cedar, all are precious 

te the Haida. But the cedar commanié a 
special reverence. In the word: of archae- 
ologist Philip Hobler: “Cedar provicte 
distinctive architecture, the transportation 
system, the clothing, the material to be 
carved into artwork. and ritual objects, 
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plac Cc LD store Surry 1luses—the ba cis of 
Wealth. Subtract cedar and vou don't have 
Narthwest (Coast culture 

Billand Tthrew our duties aboard the 7b- 
foot sailboat Darvin Sound [7 at Moresby 
Camp, southofSandspit, and sailed off fora 
firsthand look. Capt. Al Whitney, with his 
wife, [rene, reminded us that “trom bere 
south there will be no roads, no residents. 
The inhabitants are bears and eagles,” 

Moving deeper into the wilderness, we 
paused at Burnaby Narrows to marvel at a 
low-tide tapestry of brilliantly colored bects 
of anemones, chums, abalones, sea urchins, 
crabs. and starfish in shiny tangles of kelp 
“Just boil it, and you've got bourlabaisse,” 
Reid joked, The joking stopped at the first 
sight of the logged-off slopes on Talunkwan 
Island, And bis voice broke with emotion a5 
we reached Windy Bay and headed on tn- 
Aatable skiffs toward the stand of trees thal 
had become the symbol of the fight to save 
South Moresby 

The forbidding forest wall we had seen 
from the beach opened into a world of half 
light and fantasticshapes. A velvet carpet of 
moss rolled over everything, muffling sound 
and tuming the chaos of upthrust roots and 
deadfalls. Rising from the tangle were trees 
as majestic as any redwood [ had ever seen 
Stones above usa filigreed canopy of licorice 
fern, mistletoe, lichen, and moss kept the 
forest floor in permanent twilight. On the 
ground, beneath the towering cedars that 
were seedlings long before Columbus was 
born, new trees sprouted in neat rows on rot- 
Ling nurse logs 

“1 feel the life force in here,” Keid sai 
“It'san extremely sensual—almostsexual— 
experience. It makes me want to become a 
part of the forest 





“ THE GHOST VILLAGE of Tanu, an 
hour's sail north af Windy Bay, Reid 
tapped the source of his own talent 
Tanu had been a center of art for the 

southern Haida, and his mother’s ancestral 
home. It was where Reid's preat-aunts ano 
great-uncles had died at the water's edge 
during the smallpox epidemic that followed 
the arrival of the white man. 

Indeed, contact with the Europeans 
swamped the Haida like a tdal wave. New 
trade patterns and values engulfed their 
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culture; totem poles came tumbling down, 
Condemned by Missionaries as graven im- 
apes: and during two terrible years in the 
[S605 the Haida were devastated by the pox, 
which killed some 70 percent of them. A 
Hudson's Bay Company census about 1841 
listed 6,600 Haida in 13 Queen Charlotte 
Villages: by 19) there were only S00 (the off- 
shoot Kargani Haida of Alaska’s Prince of 
Wales Island dwindled from 1,700 to 800 in 
the same period), Survivors abandoned the 
Villages and fled to Masset and Skidevate 
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the contended timber represents only two- 
tenths of one percent of British Columbia's 
forestlands, emotion ran high, Fear ofimmi- 
nent job loss spread among the Charlottes’ 
logging-dependent families, a fear com- 
pounded by a prolonged recession and the 
long-term attrition of the industry that, in 
British Columbia, had been king. 

“It's the uncertainty that kills you,” log- 
ging contractor Frank Beban told me, his 
back quite literally against the wail in the 
coffee shop of the Beban-owned Sandspit 
Inn. Beban's concern was real—and imme- 
diate, He held the timber-cutting contract 
with Western Forest Products, the company 
that was granted Tree Farm License No, 24 
permitting logging of contested Lyell Is- 
land. It was Beban’s crews—Inclians among 
them—that had been stopped by the Haida 
blockade at Sedgwick Bay. An affable bear 
ofaman, Heban claims that without the jobs 
that logging provides, even more of the 
younger Haita would be forced to migrate 
to the mainland. “Half the Haida in Skide- 
gate are in logging.” Beban says. 

Miles Richardson, the young college- 
educated activist who in 1985 assumed the 
presidency of the Council of the Haida Na- 
tion, has little sympathy for Beban’s view. 
“We're not talking about 70 logging jobs,” 
he stressed, “We're talking about forever. 
The issue ts not logging versus ‘eco-nuts,' It's 
our ability to sustain our culture. And that 
lies in our relationship—as 2 people with a 
10,000-vear history—to the tand and the sea 
and their resources." 

“Jobs lost would be more than compensat- 
ed by establishment of a national park and 
increased tourism,” said Tom McMillan, 
expressing the commitment of the federal 
government in Ottawa to preserving South 
Moresby “for Canadians yet unborn and for 
the international community.” 

But where does Lvell Island fit into the 
plan? “If it's a park, it’s a wilderness park, 
and you can't have it facing clear-cut log- 
zing,” asserted Minister McMillan. Vet this 
spring logging crews ripped through Lyell 
Island with unprecedented speed, leaving 
ravaged slopes visible from the core area of 
the proposed park, bringing the region clos- 
er daily to disqualification as a park by 
Parks Canada's aesthetics guidelines. “I fear 
the Charlottes will soon be Galapagos Lost,” 
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lamented Jim Fulton, member of Parlia- 
ment for the Charlottes. 

As international pressure grew, the first 
glimpse of serious provincial sympathy for 
the conservation option was revealed in the 
speech from the Throne this March by new 
British Columbia Premier William Vander 
Zalm: “We will attempt to expedite the 
federal-provincial negotiations for estab- 
lishment of a national park on South Mores- 
by that will generate economic benefits for 
all British Columbia,” 

Later that month the provincial govern- 
mentannounced a six-week moratorium on 
new cutting permits in South Moresby, 
while logging continued at breakneck pace 
on the contested slopes. 

Fearing that words were not backed by 
the will to end logging on Lyell, Bill Reid— 
in protest against “the contradiction be- 
tween the government's attitude toward the 
Haida and the showcasing of their sym- 
bols’—withdrew his canoe sculpture for the 
Canadian Embassy in Washington. 

“We've put our money on the table to 
compensate the loggers,” stated McMillan, 
determined to preserve cutting boundaries 
that would include Lyell Island and to push 
for a national park that would bring new 
prosperity to the entire province. 


ND TO THE HAIDA. Wealth, by what- 
evername, has always been partof 

the Haida equation. Ameasure of 
hm status. Aspurtorivairies, to pot- 
cai. to elaborate display. Wealth—or lack 
of it—still drives rivalries between the two 
Haida villages, though it is measured today 
by the freshness of paint on plain frame 
houses and the condition of cars and pickups 
as well as the lavishness of potlatch gifts, 
And also in the alarming level of drug use 
and alcoholism and brawls at Saturday- 
night dances, with the village rivairies com- 
pounded by the alwavs difficult—often 
desperate—strugele to compete in the white 
man'seconomy, The frustration haserupted 
in several suicides and the torching of the 
church and longhouse at Masset, 

Rivalry can also be seen in the harbors. 
Skidegate prospers with logging jobs and a 
fishing fleet that controls the *ghow" fisher- 
ies—a multimillion-dollar harvest of kelpon 
which herring roe has been laid, a delicacy 
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Bi LATE SEPTEMBER in the moun- 
tains of the Northeast, the tem- 
perature at night begins to drop. 
For some time before, those of 
2 us who watch for timber rattle- 
snakes haye seen them slowly moving back 
toward their dens. We know that some will 
be caught outand die. Others will be blindly 
killed by people. 

The first protracted cold spell “pushes 
them in," as we say; by mid-October the 
snakes aréin theirdens, It will be another six 
or seven months—spent in constant dark- 
nessin soil spaces, holes, and crevices below 
the freezing linc—before the warm days of 
late April and early May entice the snakes 
out of hibernation. Meanwhile, those who 
have a fear of rattlers will be walking easier 
through the woods, 

What they may not realize is that the 
snakes have not merely chosen a convenient 
hole m the ground. Once a 
den is selected for hiberna- 
tion, its occupants, perhaps 
by a form of imprinting, 
stake their futures on it; 
they will not use any other. 
Many of these hibernacula, 
as we call the dens, may have 
been in continuous wse for 
hundreds, perhaps even 
thousands, of years. 

Each serves as permanent home for anen- 
tire population or colony, An individual 
snake's behavior, its seasonal migrations, its 
spring basking and fall mating, its successin 
outlasting the winter—all its activities are 
defined within the orbit of the den. 

Finding rattlesnake dens, always a mem- 
orable activity, sometimes provides rare 
excitement, Early one May I climbed up 
among fallen rocksinasteep ravine, then sat 
down to write notes. Suddenly the stillness 
was broken by a loud whirring rattle about 
40 feet upslope. 

Climbing across brush-choked boulders 
toward the sound, I glimpsed the rattler’s 
disappearing tail, oscillating furiously in a 
crevice beyond reach. Listening closely, I 
could hear a second snake rattling under- 
ground. Then, about 30 feet away in anoth- 
erdirection, athird rattler sounded off. I felt 
surrounded! As Il stood jotting down my ob- 
servations, I glanced down. Right at my feet 











130 


alarge rattlesnake lay coiled motionless and 
nearly invisible in the leaves! 

Thad stumbled across'a den area and be- 
gan finding more rattlers. Some snakes were 
coiled outin the open, others hid under over- 
hanging rocks, Within an hour I had seen 
ten rattlers and caught seven for live labora- 
tary research 

There have been few long-term studies of 
snakes in the wild. Since 1978 my goal has 
been to census wild timber rattlesnakes and 
measure their natural growth and survival 
rates. Since members of this species (Crofa- 
lus horvidus) live as long as 30 years in cap- 
tivity, brely in the long:run on recapturing 
many individuals I have previously cap- 
tured, weighed, sexed, and marked. 

Three years ago in one of our study areas 
in northern New York State, my field part- 
ner, Randy Stechert, and I caught arattler. I 
held wp its tail to look for scars on the belly. 
Sure enough, there were. 

“Well, all right! This is number 38!" 

It was an exciting moment, for six years 
had passed since I had marked this female 
timber rattlesnake as a youngster, She was 
the first 'd ever seen in the wild. 

I remembered her number—picked arbi- 
trarily for easy marking (left side, clipped 
third scale=3; right side, clipped cighth 
scale=8). l had wondered if l would eversee 
her again. 

Warily 1 slipped the venomous reptile into 
a nylon bag, attached an identifying tag, 
and put herin my backpack with others to be 
carried down the mountain 

Back in the laboratory we could “process” 
our rattlesnakes in detail, marking each 
snake for future recognition by clipping bel- 
ly scales and by applying bright-colored 
paint to the snake's rattle. Later each snake 
would be carried back to its exact capture 
site and released. 

Number 38 had weighed $27 grams and 
measured 5? centimeters (20 inches) long in 
1978 when her two-segment rattle showed 


William $. Brown, associate professor of biolo- 
gy at Skidmore College, has spent nearly a dec- 
ade studying the behavior and population 
ecology of the timber rattlesnake, work support- 
od in part by the National Geographic Society. 
Dr: Brown has written widely in scientific jour- 
nals on herpetological subjects. 


National Geographic, Jialy 1987 


hér to be a yearling, Now 5ev- 

Wears Olcl and weighing 503 
Trams (a the over & pound), 
she measured 92. centimeters 
in length and might be ready 
lo produce young 

L gently pasted my thumb 
wlong her abdomen but felt no 
etic she lacked developing 
eves. This Vear, al least, she 
iould not beir young. fe- 
miles typically don’t reach 
maturity until theirseventho 

“hth year. Growing slowly, 
SOme May not bear young until 
even later in lite 

The saga of number 38 
reached a climax in 1986, 
When [ captured her for thi 
third time and found her preg- 
nant in her tenth vear, con- 
firming the Hae matunty ane 
delaved first renroduction in 


this Spe is 


[MBER raitlesnakes 
breed in late summer 
and éuriy fall. [t's rare 
to 6 Whiness.6«6 Munting 
Iwo longtime naturalists 
Steve Harwicin Pennsylvania 
and WH. Martinin Virginia, 
in 45 and 30 vears respective- 
ivy, fave observed only six 
pairs mating, all in late July, 
August, and early September 
Nialing requires that sperm 
be stored over the winterinthe 
female's reproductive trict 
The following June the egps 
become fertilized, and ap 
proximately three months lat- 
er the young are born 
lwo years are skipped between timber 
rattlesnake pregnancies, evidently to re 
charge depleted energy stores for new egg 
development. Lhe reproductive [requencs 
is triennial—at three year intervals, 50 a 
different third of mature females are gravid 
and sedentary cach vear, At my most et 
ied den, l have recorded for six consecutive 
veurs three or four gravid femiles among a 
1? mature females. Each 
VERT SITE achult Fermals calc le {eed hy man or 


population of some 


limbes Abt FAKE L 





Writhing fury reguires cdejt fondling 


as the author bores on ddult mole to be 


mirked and measured in tre laboratory 
then retuned to its Lilt oiuire sifé tn mori: 
er New york. Fis re senre ii helped Tita 
the state in 19839 to protect the snakes 
lemoliv. Mossachusetts, Wew fer rsey 
and Connecticut have similar lows, Or 
Brown has been bitten three times; the 


potent vernon 1 rarely foto to Aunons 
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die naturally. Newly maturing younger fe- 
miles replace them, ina continuous popula- 
tion turnover 

Female timber rattlesnakes deliver their 
youngalyve, mosth in secure spots a quarter 
of a mile or more from the den, though some 
are born at the den itself, Each litter, aver- 
aging nine young, coils together, often inter- 
iwined in an amorphous pile. 

By early October the young snakes have 
scattered. Most move back toward their 
home den; some don't make it, losing their 
way or succumbing to nighttime freezing, 
While the mechanism of their homing in- 
stinct hasn't beenshown in nature, laborate- 
ry experiments suggest that baby snakes 
locate a den by tracking odor trails left by 
adult snakes, 
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Rattlesnakes 


TAT OST HIGHLY DEVELOPED of all serpents, 
M the more than 30 species of rottle- 
snikes are found only in the Western Hemi- 
sphere. The timber rattler, Crotatus 
horridus horridus, is black or yellow in 
color, Some herpetologists believe that the 
sandy-pink caneDrake rattlesnake is simply 
a color variation, others that it isa valid 
subspecies, Crotalus horridus atricaoudaotius. 

AU rottiers are classified as pit vipers. 
With infrored-heat-sensing pits between the 
nostrils and eyes (diagram), they zero inion 
the body heat of prey. Retractable, 
hypintermic-like fongs inject quick-killing 
venom that breaks down blood cells and body 
tissues, The rattle, shaken when the snake is 
startled, may hove evolved as a warning to 
larger animals to watch their step, 







“intestine 






stomach 





Why don’t dens becomé overcrowded? 
Populations of timber rattlesnakes, as of 
other wild creatures, tend to stayin balance 
Predation reduces numbers: Raccoons, red- 
tailed hawks, eastern coyotes, black racer 
shakes, and—probably- 
foxes take a toll, 
snakes. But freezing weather likely is the 
chief agent of attrition, as newborn snakes 
get caught out in the cold. 


-bobecats and red 
mostly of voung. rattle- 


Y LATE MAY If an average year, most 
snakes have emerged and crawled 
) away. With the arrival of hot days 
and warm evenings they gradually 
move farther and farther from their dens. 
These out-migrations, which I've tracked 
with small implanted radio transmitters, 


National Geographic, July [987 
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take most of the population into forested up- 
lands and ridges. 

On reaching wooded areas away from the 
hibernaculum, some rattlers settle into sit- 
and-wait coiled postures, alert to ambush 
small mammals out foraging at twilight or 
after dark, I have caught hefty rattlers 
showing large bulges from recently eaten 
meals. Furin fecal samples from the snakes 
shows that they feed mostly on white-footed 
mice and chipmunks, both abundant in the 
study areas. 

Summer ranges for timber rattlers may be 
a mile or more distant from their dens: 
Through 1982 the farthest venturing rattler 
on my charts moved 1.7 miles from its win- 
ter base. So two miles seemed about the 
maximum migration outreach until the 
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summer of 1984, when I found a road-killed 
snake 2.7 miles from its den and a live one 
3.5 miles from home, a new record! 

During the 1924 season I counted 14 rat- 
tlers killed on roads. Death on the highway 
seems to be a significant cause of mortality 
among timber rattlesnakes in states like 
New York, where they are legally protected 
from intentional harm. 

Asa venomous animal capable of causing 
death in a human, the rattlesnake has al- 
ways aroused fear, particularly among those 
unfamiliar with its habits: Death at human 
hands has been the principal cause of the 
reptile's alarming decline in recent decades. 

The factis that the timber rattlesnake will 
almost always retreat from an encounter 
with man and, (Continued on page 137; 
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To-stidy @ stuike more feared than un 


erstocnl the guthor takes measuroments 


ind loboratoery at Skidmore College in 
Siratoga Soriives, New York, while fel- 
ow herpetologist Randy Stechert gently 
resirains the snake against foam nibber 
aa ith al nioatic efits id 

Belly ecaies were clipped by Dr. Brown 
TO encode & perma (dentificotion-pat 
tern (bottom right). Rattles are colar 
Coded (middle right} according to the 
location of each snake's den—natural 
crevices where they gather for winter 
hibernation, The pen points to a mew 
rottl sepment formed with the snake's 
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if surprised, normally issues a warning with 
the characteristic whtir-r-r-r of its vibrating 
tail. The snake rarely strikes humans except 
in self-defense. Almostanyone willing to set 
aside his snake aversion can accept rattle- 
snakes as marvelously suited predators, 
functioning in the natural environment as 
rodent controliers. 


HE PRIMARY PURPOSE of yenom- 

secreting glands and hypodermic- 

like fangs in poisonous snakes is to 

quickly kill the prey animal. For a 
human, a rattlesnake bite can 
be a serious medical injury. 
The venom, destructive of 
cells and tissues. threatens 
life through internal hemor- 
rheging, interference with 
blood clotting, cardiovascular 
shock, and kidney and respi- 
ratory failure. Fortunately, 
with modern hospital care and 
antivenin treatment, fatalities 
from 
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rattlesnake bites are 


Each year in the U, 5 
about 8,000 persons suller 
bites from all venomous 
snakes; only 10 to 15 die 

[ve had a couple of glancing strikes and 
suffered one serious bite. Two years ago a 
rattler landed me in the hospital. The hit 
f-defense. | was transierring & 
barful of four big snakes from the trunk of 
my car to my backpack, preparatory to re- 
leasing them in the mountains, My hand 
brushed the and a rattler struck 
through it. Only one fang connected, mnflict- 
Inga slashing wound on my left hand at the 
base of the thumb 
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An ambulance arrived in minutes. Within 
two hours my hand and arm ballooned al- 
most to mner-tube size, Che pain was excru- 
cialting. | required seven units of antivenin 
and spent four days in the hospital—then 
went tight back to work, Studying my 
“friends” and their rattles 

A newborn rattlesnake first sheds its skin 
in September at about ten dave of age, and 
the first segment of the rattle, the button, is 
exposed. In June oor July of the following 
vear, when the snake again sheds, its second 
new rattle segment is produced next to the 
tail. With each skin shedding thereafter, 


i , i i 
Timber Rattlesnakes 


the older segments move farther away from 
the tail, one al a time 

Few rattlesnakes carry an intact rattle, 
including the button, longer than ten seg 
ments: [he largest [ve seen on one of my 
marked snakes bore 20 segments, bul i 
didn't taper toa narrow point and the button 
was missing. The snake was likely 22 or 23 
years of age and quite possibly older 

An adult timber rattler’s skin shedding 
lakes place early each summer. No snake in 
my study has shed more often than twice a 


year, and about two-thirds shed only once. 





ATTLES ANT) SKINS are often prized &5 
keepsakes by thase who kill timber 
rattlers. (ince, while hiking on a 
logping road, | mel a logger and a 
companion. We stopped for a chat, and the 
logeer Lold: me that he hac killed several rat 
thers in the area, He pointed off to the side of 
the road. “They're in there,” be said 

From the tangled brush [ pulled out two 
larze rattlesnake carcasses. “Did you notice 
the red paint on the rattles?” | asked. Yes, 
but he'd never seen a rattlesnake in the wild 
and thought red might be the natural color! 

| carried the two snakes home. One wasa 
large adult male T had marked more than s1 
vears earlier when he was a five-year-old 
weighing 422 
feet long and weighing 1,028 grams (2.3 
pounds), this strapping male had been 
struck down in his prime by the only real en 
emy he had. Such is probably the typicai fate 
of most larger and older timber rattlers. To- 
day very few survive to reach aiength ol four 
feet; the record is six feet two incl 

Although the timber rattlesnake has re- 
ceived Itttle scientific attention, the snake 
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Power and grace mark a timber rattler sipping from a terrarium pool. Adults 


average from three to four feet in length and have been known t 


a0 ~edrs in 


more than 20 yectrs 


may be thumbnailed as having a relat ively 
long life expectancy, large adult size, 
age ol sexual maturity, low-frequency re 
production, and limited litter 


Survival rate is probably low, but once rat 


ATE 
size. Juvenile 


tlers attain moderate to large body size, life 
lor the most part becomes free of nsk 


Rattlesnakes, however, like other 
live 
bats, and condors, often are among the most 
Vulnerable to unnatural agencies of mortal- 
itv, notably humans. In New York State 
Some pomularicn shave bétn totally extirpat 
ed; even the largest 
oY hall, In Pennsylvania t 


ened rerulations. 
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colonies have declined! 
00, despite taht- 
stocks have been reduced 
The main factors are unregulated “sport” 
hunting, commercial collecting for the live 
animal trade, market and bounty hunting, 
and campaigns of extermination. No won 
der timber rattlesnakes in the Northeast are 
Laird Lo fined, 
In June 1983 New York at last listed the 


umber rattler among its threatened STHeCies 
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his acton pives the snake full protection 
unter the state's Environmental Conserva- 
ion Law; each violation can draw a penalty 
Mf 1 O00 
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WiESSachusetts, and, mest 
Connecticut Ime up with New 
York in protecting their remaining colonies 
Vermont and New Hampshire, lacking pro 


a i el 
li i 
1 : 


lective regulati Ts, find their few remaining 
colonies continuing to decline 

We are SLarting to learn About the com- 
plex and fascinating life history of the imbe 
ruttlesnake just when human 
have nearly eliminated the chance to study 
i. Here 2 a Species that clearly links we to 
untrammetec so widespread 


ACTOSS North Amer fi tr aPr one of these 
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snakes coued on the forest floor or 
peacelully on a remote mountain lecyre isto 
Fain a glimpse of a treasured but diminish 

ing Ww As a splenctic exXxeIoO- 
lar of our natural heritage, the timbet 
falllesnake should be jeft undisturbed in its 
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be probably don’ 
think of a piece of 


| cardboard as a hugh 














Indogy Penphen 
But this simple 
rbodrd tern 


t a | Ye | 
okite F ne elp 8 Teese The | 











considerable oom 
puter Pawel eset in 
COM Man tele phere 

Because behing 
every telephone is not 
USE COMMUnications 
technology but com 
puter techneléser 
AS Wwel| 

In fact, the peu | ile 
at AT&T Bell Labora 
tones are merging 
these technol 1S Sr) 
that vowe und data 
can share the same 
networks. 

One example of 
rhein success 16s ATRT 
Linihed Messaging 
which employs the 
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A SVnihesizecl voice 
reads it to vou 

Nw that voice and 
cata G an Sn: ire the 
Sarthe Networks, | 
MOON ES MOE aooes- 
Sih 
therefore, more valu 
uble than ever before 

You see, data net 
Works net only move 
nlormation instanthy 





They Gin also inlermret. 


Fearrange and appty 
tin the most useful 
wa All automatically 
And though the 
benetits of data net 
working are still fairk 
new, people ever 


le mere usable and. 


where already take 
them for granted 
Automatic hank 
telhers. (he ew 
fexible investment 
aC COLNE and justin 
Lime Manulacturing 
areonlv a few exam 
ples. The potential is 
iremendcous 
And as phones 
PTO THORE | 
ark MNIPULETS grow 
more sociable, the 
beneties to all of us 
will Brom only more 
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jEEP, DARK SECRETS Mi} 
be fust the thing in 
BPothic fiction, but they 
ure formidabie barriers to 
UnGeTWwater ure hae COLO 
ational ioe ographi: 
photographer Emory Aristo! 
antl photo engineer Alvin 
Chandler have been working 


on the problems for 
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way a drill goes at rock. He 
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New undersea sen sors 
probe old sunken ships 





with what amounts th an 
electronic tracing gun, firing 
off 1,280 fixes—each accurate 
to within one inch—in less 
These data 
computer 
in effect positioning 
and measuring the wreck 
against an é¢lectronik ig 


(To set-a mechanical grid of 


than an hour 
points created the 


LTLasket 


pipes is slow and c ait 
clear water and all but 
impossible in black water 
Emon. 
SHARPS (oes thé }oOD a 
thousand times faster than 
Cou an unaided cdivermianda 


estimates that 


SHARPS 15 capable of tracing a 
reck in three dimensions 
The other major problem is 

how do vou get to a wreck: 

Divers’ limits are quickh 
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Emory and his 
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developing ever smaller and 
less expensive ROYs (remotel 
operated vehicles) that can do 
notably 
irecent descent (left) to the 
L870 wreck of the propeller 


steamer vet Jer rey 1 


GVEr tATeer Missions 


Chesapeake Bay 

Emory and such marine 
archaeologists as Donald 
f Marviand see a 
future of small, inexpensive 
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cost of & personal computer 
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When most of ws look 
for the home of our dreams. 
we lead with our hearts. 
Wesee the wood intheden 
and the tile in the bathroom 
and the morning sun in 
the kitchen, But we don't 
see the need to talk about 


money just yet, That can wait, 


So, starry-eyed, we fall 
in love with a house. Before 
we know how much we 
can afford 

How human, how wortt 
some and how unnecessary. 


by: ee | 


Because the last thing 
on your mind should he 
the first place vou start: 
Talk toa member of the 
Ist Nationwide Network 
about home loans 

We're a network of finan- 


cial independents, with more 


wmbers in More states 
than any other network of 
our kind in the nation® 
Spend a few minutes 
with us and we'll sugeest 
a Suitable home loan. 
mate all your housing 


eStl- 


The bankers that changed bankine. 


cosis—even tell you how 
much cash to have on hand 
for closing, All, good infor- 
mation to have when you're 
house-hunting. And all 
rotally free. 

So stop by your local 
Network member, or to find 
the Network Member near- 
est vou call $00-245-011] 
before you start looking. 
We're glad to help. Because 
once your search is happily 
over, you'll be back where 
Vou started. 


IST NATIONWIDE 
NETWORK 
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Tune in July 5 and roam the vast JULY 12—Meet conservationist pioneer 
northern wilderness of Alaska. On snow- tim Corbett, hunter of [India's man-cating 
covered slopes and in open meaciws tiers 

youll confront a mother ervey and her JULY 19—March with the Queen's Roval 
cubs, herds of migrating caribou, and Brigade of Nepalese soimicrs, 
moose—the largest deer in the world JULY 26—Explore the dark chambers of 
Lad, on Oder Srantelerys Settlebed, New “#edland's deepest cave 
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Whether you need rupees 
for a rug in Kashmir or i 
8 dollars for an emergency | 
in Seattle, there are over 200000 _**" Ss wd 
places worldwide where your a 
Visa’card means cash. 

The Visa symbol means 
you have instant access to dollars or — 
drachmas, cruzados or pesos at over (> \ ge 
190000 banks in the US. and abroad ia 

That's more than five times as many 
places around the world as American Express. 

There are also over 15000 cash machines 
eo Cae Where you just enter your jee - 
pee > personal I.D. number 
and Visa card, and |} EES) 
you leave with cash. === | 
PY Next time you travel, look for 

y.... the Visa symbol. It means easy 
access to cash in any language. 




















Visa It's everywhere you want to be: 
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North Dakota 
Tdont understand how you-can title vour article 
“Tough Times on the Prairie” (March i987) 
when North Dakota farmers can get paid not to 
plant. In Louisiana, where unemployment is 
rampant, why can't fishermen get paid not to 
fish, or-oil-field workers not to drill? 
GERALD P, EIERMANN 
Pratricville, Loutsiana 


lt would be cheaper for the American taxpayer to 
close the state down, move evervone out, and 
abandon it back-to nature, Forastate that hasa 
smaller population than most major cities, we 
sure fre expending a large amount of tax money. 
Led Gy. SANCHEZ 
New Orieans, Louisiana 


The earliest explorers experienced tough times 
on the prairie and predicted the same for settlers: 
This was one of the last areas settled in the conti- 
nental United States, As North Dakota grew, its 
expectations outstripped what the environment 
could ever consistently provide. Indians had 
long known the harshness ancl splendor of the 
prairie and lived accordingly 

JOHN G. SIDLE 

(rrand Island, Nebraska 


The picture of Janice Herbranson talking to Jodi 
Sazvold i¢ a fine example of a teacher exercising 
one of her most valuable attributes—tisiening. 
Jvpp H. Brack 
Rochester, New York 


You mettion, only in passing, the western half of 
the state. We do exist! We do have probleme! And 
we do still have prairies. 

CYNTHIA ZTMAN 

Dickinson, North Daketa 


The only reference to Grand Forks was to its air 
base. [tis alse home of the University of North 
Dakota, Incidentally, an article in the Wall 
Siveel Journal predicts Grand Forks will be 
fourth among “the nation's most afiluent metro- 
politan areas at the beginning of the 1990s," 
based on Census Burcau, DRS, and state data 
Souther Connecticut, Long Island, and Lake 
County, Tlinois, rate first, second, and third. 
CATHERINE TUTTLE SQUIRES 
Nashua, New Hampshire 


March Cover 
Sincere thanks for your cover picture of a beauti- 
ful field of sunflowers being sprayed with poison, 
and the information inside that North Dakota 
farmers use herbicides now instead of cultiva- 
tion. It turned us offsunflower oil. Why is poison 
still allowed on crops when there are biological 
methods? We already have Bactlhw fiwrin- 
gtensty (BT) against gypsy moths. and crop- 
destroying caterpillars, BTI against mosquitoes 
and gnats, insect prowth regulators, and helpful 
luh-raised predators and parasites. More biologi- 
cal research and application should be of highest 
priority for human health, and the use of toxic 
materials banned. That would alen help solve the 
toxic-waste problem and lessen the contamina- 
Hon of drinking water. 

CAMPHELL NORSGAARD 

Lakeville, Commectiout 
Brazil 
As a student of Brazilian history for 14 years, | 
rear with interest the superb March article by 
Pritt Vesilind and photographer Stephante 
Maze. Braril ison the brink, I believe, of being 
ther world's next industrial leader, with the U. 5 
mainly a service-oriented society. But the com- 
ment that the “military is a dirty werd now" 
should not be taken too seriously, The military 
wis prominent even before the army took control 
of the political system. Military service ts regard- 
etl by all classes to be honorable. Be certain, the 
army is waiting in the wings in case the ciwilian 
government flownders. 

KENNETH H. Leer. IR. 

Stockton, California 


Having been the iron-ore specialist at the Bureau 
ef Mines for 1§ years, | pomt out an error in the 
caption on page 372 thal states that Brazil now 
leads the 5.5, Rin iron-ore production, Brazil 
often leads in exports of iron ore, but its produc- 
tion te only about half that of the U.5.5.E., 
which ts on the order of 249 million tons a year, 

F..L. KLINGER 

Bethesda, Maryland 
Your poignant description of an eight-year-old 
living amid garbage won't leave me. Thank you 
for showing us the reality of this world, the squa- 
lor ae Well as the beauty. We can continue to im- 
prove the quality of ‘our lives only if we help 
others gain prosperity, personal freedoms, and 
participation in government. Control of popula- 
tion growth seems to be crucial te Thind World 
progress. How about an article on that subject? 

PETER A. REINHARDT 

Madison, Wisconsin 


Regarding Pelé, how many readers would know 
that this is the nickname of Edson Arantes do 
Nascimento? In the past two decades, known 


National Geographic, July 2087 
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here's never eer a truck quite [ike 
this before, Kecnuse there's never 
heen a truck quite this size before 
Quick fut not tod small. Powerhul 
but not too big, The micl-sined 
Dodee Daleota ia lenin, mew breed 
of American truck 

When it comes to shouldering a 
heavy load, Dakota is a real work 
horse. With 6'o and & fiat becls. 
Lod capable of handling up ta 2,550 


pounds maximum available payload without missing W step. 


Wider the hood, Dakota really hauls, With an available 3.4] 
V-6, And 5,500 pounds of towing capacity 
When properly equipped 











With an homest three across 
erating, Cokote dorsn't 
short you. Inside ofr out. 
And it backec! as onl 
Dodee does. For seven 


Years oF UO 






needs ao lithe antimiism to view such a grand sub many, they are well documented in older scientif- 
ject. Brazil's greatest strength lies inher people's ic literature. Peatlands generally are anoerobic 


will, compassion, and optimism. From yearto and thus can reduce many chemicals. Where 
ear 1 see Vast changes for the better in Brasil. In phosphorus t avillable, tt can be reduced to 


PUTUPe articles PICase EM PAASIZe Some Of (hem bhosphing, 4 volatile gas. Unstable in the pres 


GEORGE F. JOHNSON ence of air, it spontaneously ignites, produ ing i 
S08 Prancisce, Canornia rreen tndescent flame. Bop enses are aleo rich in 
methine atl hydrogen, two flammable gases 
Niy steries of the Bow that may help fuel the fen tires 
Lanerahiliations to Louise Levathes and photog- WILLIAM SHOTYK 
rapher Fred Bavencdam for them excellent article University of Californin 


on peatlands (March 187), Those strange lights niverside, Califorita 
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Called fen fires in England ane ferlichter in Geér- 
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miles? Dakota, quite simply, has no competition. 
re mid-sized [oder Dakota is Anericu'’s me 
Lee mic-simed Dhocdee Dhalkot 1 
ii LE or lS Li il haat PG Lp | os 1 be | 
thorcughbred. The heart of a fall-sized 
pickip. And the spirit of a compact 
\ breed unlike any other, A truck 


Unlike any other 
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AMERICA’S BEST BACKED TRUCKS ARE RAM TOUGH 
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prevailing winds. The surface of the bog is fairly 
plastic and moves until it builds up enough 
weight to bind with the more stable layer below. 
HARLO STANLEY 
APO, New York 






Those elongated hills (pages 400-401) are surely 
rumlins [hills of glacial drift}, their iong axis ly- 

ing parallel to the flow of ice over northern Min- 
nesota in the Pleistocene epoch. And classic 
drumilins at that. 

Davip WooLsToON 

Cascade, Colorado 


Australia’s Southern Seas 


mprehensive, well-written articles are “gr- 
idally" NATIONAL GEOGRAPHIC. We are nev- 
disappointed. Then in the March 1987 issue 
omes the epitorme: “Australia's Southern Seas,” 
by Richard Ellis. In rereading that beauty, [was 
virtually within stroking distance of the sea lions 
as well as those fascinating great whites 

Liz COLE 

Danville, (lamas 
Little Big Horn 
As a volunteer worker at the 1984 and 1985 ar- 
chaeological survevs of the Custer battlefield, | 


found the articlein December 1986 very interest- 
ing. However, the knife on page 801 Goes not 
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Scientific study ranks Nordic] rack # 


=e in tests of exercise efficiency ato major university, NordicTrack 
burned more calories and provided greater gerobic workouts. 


The Rank in Order of Exercise Efficiency: 
1]. NordicTrack X-C Ski Exerciser 


2. An Exercise Bike 
3, A Rowing Machine 
4. A Sh 


Rit It's Only Logical that NordicTrack Would Get the 
Highest Scores because 


# Nordiclrack odds important upper body exercise not obtoened 

n Eeercige Arie 

# Nornictroce'’s standing poston UNTRy 2eenobes more mack 
mass than a Kowing Machine 

*% Sordichock’s umque i tyra h eel fesistonce pre Wickes smoothness 


have an aluminum handle. | am nota metallur- 

gist, but did have the good fortune to recover it 
MURRAY A. ALOBERDANZ 
Ovaee, fowa 


We heard from many readers who pointed ont 
that processing lechnology did wot make alumi- 
hunt inexpeniive unlil after 1886. Subsequent 
laboratory analysts indicates tne handie ita very 
thin tinted-rron slamping. 


Members Forum 
After reading the letters in March about the No- 
vember 1986-article on MLAs, fam interested in 
learning more about the bracelets worn by sever- 
al readers. I and many of my fellow cadets in 
ROTC units here at the University of Idaho 
would be honored to wear a bracelet in memory 
of an MTA 

ANNE M. WEIGLE 

Moscow, fdahe 


For information or a bracelel, write Lie Ofto 
Chapter, National League of Families of POWs 
and AFP As, for h +85. 7 Cotamous, Cline 44. 14 


Letters hen id he addveised ty Me TD bersForu ih, 
National Geographic Magazine, Box 37448, 
Warhingion, OC. 20015, and should tnclude 
sender's addres! and telephone mumier, Val al 
letters com be used. Those thal ore will often be 
ediled and excerpted 


Cardiovascular Exerciser 


'e-Type Ski Exerciser 


ATC CST? Cee je a ilihae 














and conhinyaly feo ovoas Jotle on a Shutthe- Tyce Slo Exerc 


Burns up to 600 calories per 20 Minute Workout. 


For effective werght control 
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and New Video! 
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tS the Nikerin autodacts. mato everything 
fySter And now, from March 15 through 
July SL. ST it comes with these bag 
savings: 545 off the WAAAY boty an SAO 
ed? the Nikon SB-20 AP electronic {last 

Liook-at it this way: You're getting: a 
Sop Esticated dual autnfocus camera with 
2 built-in motor dine. A camera thats simn- 
mle to Operate. (inck. And-accurate, You te 
alen intone the quality Nikon SH-20) AF 
eectromic flash that makes for perfect 
exposed pictures. Automuitically, Ln low 
lehtoreven Lota) darkness 

Pink. now you can get a setection of 
famous quaity autofocus Nikkor lenses af 
new Tedoted Dries 
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Start something new with stamps. 
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This 35 mm picture was taken by a photographer on location. 





This 35mm picture was taken by an accountant on vacation. 


ry 





Introducing the R80 from Kodak, the newest in-our line 
or VA 45 cameras. Auto focus. Auto advance, Even auto 
loading. Everything you need lo succeed in photograpny 


Withoul really trying. 








AFTER THE DECLARATION 
OF INDEPENDENCE __ 
OUR FOUNDING FATHERS 
WROTE SOMETHING 
EVEN MORE IMPORTANT. 


ten years after the sie Ty? of the Decl lar‘ation ¢ xf Inc leper rh dei tot 


our founding fathers created what historians have called the greatest sine¢ic 


document struck off by the hese and mund of man. 





Qur fury din 4 fate - created the Constitution of the Linited States. 


ror mip hirst me in history, POWWOED Wats pranted by the people to the 
fOVErMment, and n 


by the sovermmerit to the people. 
The Peecdom unleashed by the (Consutution allowed Americans 
to develop their talents and abilities to the fullest. And attain what is now 


known the world over as the American Dream. 





As we commemorate the Bicentennial of the Constitution, there is 
no better wa) ae) you as an American to reafirin the printiple for which 
wu COUTtry staric 1s than to learn more about the Constitution. 

“T he words we live by, 


THE CONSTITUTION 


The words we live by 
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Even when everything is going right, something could go wrong. Thats 
why it pays to have your insurance and retirement plans from Met Lite. 
For more information about Met Life's full line of insurance products and 
services, call Your local Met Life representative—or 1-800-MET-2677 


GET MET. IT PAYS. 
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On Assignment 


NETTING CLOSE to his sub 
ject, statt writer Charles 
ww E. Cobb, fr., ponders 
Lake Erie near Ashtabula, 
Ohio, for his article on the 
Great Lakes in thie issue. The 
Washington. D. C., native 
began his career in the 196uUs, 
Writing poetry about Missis- 
pp cotton Workers, and pro- 
duced a TV film on recruiting 
pressures that face high-school 
basketball stars. Specializing 
in Africa as a free lance, Cobh 
reported on Zimbabwe for ne 
first NATIONAL (FEOGRAPHIE 
article in November 1981 
Typical of his approach, 
Cobb got close to Hurricane 
Gloria While covenng the 


Outer Banks for a forthcoming 


issue, Holecd upon North 
Carolina's Hatteras is 
rode out winds that reached 
‘only” 90 miles an hour. “I 


ancl, he 





was lucky.” he recalls. “It was 
a terrifving experience that | 
wouldn't want to repeat,” 

A Skidmore College asso 
ciate professor, Dr. William 
S. Brown, now tn his tenth 
yvearol timber rattlesnake 
tracking in New York (below) 





(CTR APSS 9? BOG PLA Lae | Liq 


Continues a vocation dating to 
his childhood on a Pennsyi- 


vania farm. His family toler- 


ated his hobby well, he recalls, 
until “IT marched into a dinner 
party and proudly displayed 
my pet queen snake and her 15 
squirming babies,” 
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